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Belden Rubber Strain Reliefs 
lower your installed-cord 
costs 


One of the many Belden 
Rubber Strain Reliefs may 
simplify your assembly 
problems—lower your costs 
—and add longer service life 
to your product. Ask your 
Belden salesman. 


Belden Strain Reliefs, as 
well as Belden Soft Rubber 
Plugs, are covered by U. S. 

Patents. 








You’re running a risk every time 
you ship out a product equipped 
with a minimum standard cord. 
You risk the dealer’s good will 
and the customer’s satisfaction, 
for that unit from the start may 
never be able to live up to the 
performance you’ve built into it 
—and promised for it. 


You no longer have to run the 
risk of Corditis. This costly 
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disease has been eliminated by 
Belden Electrical Cords. 

Protect your dealers against 
loss and dissatisfaction. Protect 
users against discomfort and 
danger. Capitalize the accept- 
ance created through years of 
consistent national advertising. 
Use cords engineered as integral 
parts of your products. Specify 
Belden Electrical Cords. 


Belden Manufacturing Co., 4633 W. Van Buren St., Chicago, Ill. 
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Appliance Cord Sets approved by Good House- 
keeping Institute, listed as standard by Under- 


writers’ Laboratories, Inc., and certified by 
Electrical Testing Laboratories. 






*CORDITIS —a dangerous disease of electrical cords; the symptoms are frayed wire and 


broken plugs. It causes severe mental irritation and violent nervous disorders 
among electrical appliance users. 
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WHY ANTI-FRICTION BEARINGS? 
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W HEN MAN found that loads could be moved 
easier by rolling instead of dragging, he discov- Demonstrating 
ered the first principle of the anti-friction bearing. the evolution of basic 
Later ... when he learned to produce steel balls, bearing types 
he had the basis for the ideal anti-friction bearing. 
For a ball has no ends—carries loads from any Za oy 
direction—requires no guidance other than its — 
grooved path. And... rolling between steel race 


Put pencils 


rings, has less friction than any other form. = under book— 


on ‘ Less friction 
To reduce friction! That is one fundamental 


reason for using anti-friction bearings... for using 
ball bearings...for using New Departure ball —_ 5 Put balls under 


book and— 


bearings. Least friction 
For interesting brochure, AT-14, “Friction was 
a Racketeer,” write to New Departure, Division Nothing Rolls Like a Ball! 





General Motors Sales Corp., Bristol, Connecticut. 


NEW DEL ARTURE 


STEEL BEARING 






JULY 1939 





OVER 60 TYPES OF 
ROEBLING ELECTRICAL 
WIRES AND CABLES 


including: 
Magnet Wire 
Portable and Appliance Cords 
Automotive Cables 
Apparatus Control Cables 
Instrument Wire and Cables 
Annunciator Wire 
Radio Wire 
Rubber Covered Fixture Wire 
Heat Resisting Wire 
Moving Picture Cord 
Stove Wire, solid and stranded 
And a wide variety of other wire and 


cables; either Standard or to Cus- 
tomer's Specifications 


QUICK SHIPMENT 


Prompt Service is available at all 
offices and warehouse points listed 
below, where large stocks of a wide 
variety of standard Roebling Wires 
and Cables are always on hand. Your 
request for information, prices or sam- 
ples will be welcomed. 


JOHN A. ROEBLING‘S SONS COMPANY 
TRENTON, N.J. 

Atlanta, Boston, Chicago, Cleveland, LosAngeles 

New York, Philadelphia, Portland, Ore., San 

Francisco, Seattle. Export Dept., New York 


ROEBLINGas» 
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Mixing paint in large batches is no job for a soft-hearted 
motor. The thick, heavy ingredients are difficult to stir... 
requiring a drive of unusual sturdiness and stamina. 

Meeting these requirements are the Leland motors on 
these Binks paint mixers. Visit this paint shop, not just next 
month, but next year, and you will find these same Leland 
motors operating with all their original power and 
reliability. 

Leland motors have the built-in dependability so nec- 
essary in an installation of this kind. So dependable, in 
fact, is the Leland motor that only 4/10 of 1% ever re- 
oT Me MRM hac Lice 

Scores of manufacturers have found it profitable to 
specify the Leland motor. Not only does it offer top- 
performance, but where eye-appeal is important, the 
Leland looks like the powerful motor it actually is. 

Obtain a motor from the complete Leland line (1/20 
to 5 HP) and let it demonstrate its worth on your 
product. The Leland Electric Company, Dayton, Ohio. 
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Dimensions: length 15%", diameter 3%" 


SCOVILL hits a radio tube 





4d vy 
on the nose 


“On the nose” — an expression that signifies 
correct-to-the-second timing of a radio show 
— could be applied to Scovill’s successful 
completion of an exacting job for a manufac- 
turer of electrical equipment. 


A radio broadcasting tube required a water 
jacket made of a seamless, one-piece pure 
copper shell, free from imperfections and with 
the metal oxygen-free. The dimensions give 
an idea of the production difficulties: length 
151%4 inches, diameter 314 inches, diameter 
across hollow flanged section 634 inches, av- 
erage wall thickness .125 inch. 


Scovill produced the jacket from flat one- 
quarter of an inch thick Oxygen-Free High 
Conductivity Copper. The blank is drawn, 
redrawn, flanged and finished cold. 


Expert tool designing and building, a com- 
prehensive knowledge of metal behavior, and 
the “know how” gained in many years of 


metal working experience enabled Scovill to 
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SCOVIL 


65 MILL STREET, WATERBURY, CONNECTICUT 


Boston, Providence, New York, Philadelphia, Syracuse, Pittsburgh, Detroit, Chicago, Cincinnati, 
San Francisco, Los Angeles. In CANADA: 334 King Street, East, Toronto, Ontario. 


turn out the job ‘“‘on the nose”. 


Today more than 3,000 firms, relying on Sco- 
vill’s manufacturing ability, complete facilities 
and years of experience, regularly bring their 
manufacturing problems to this organization. 


It is quite likely that your problem in metal 
products or part production is one which 
Scovill could solve efficiently and economic- 
ally. A letter to Waterbury or to any Scovill 
office outlining the problem will bring you 
an immediate and intelligent reply. 


‘Masters of Metal”, describing Scovill 
facilities and outlining briefly how 
they have been used to advantage by 


other leading manufacturers, will be 
sent you upon request to 65 Mill St., 
Waterbury, Conn. 
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COMPANY 
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producing heat as a by-product of its operation, might 
save the cost of heatproof wire by supplying with each 


purchase a pair of attendants equipped with bellows, 


whose sole aim in life would be 
to keep the wiring cool. Or, if he 
balked at bellows operators, a sim- 
ple refrigeration system or blocks 
of dry ice might do the trick nicely. 

But it does seem that a much 
more suitable and obvious method, 
instead of trying to nullify heat, 
is the one in use by the largest elec- 
trical manufacturers . . 


. they use 


a wire that can stand up and oper- 
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SUGGESTION No. 2 


A manufacturer of rheostats, or other equipment 


<r 
For Failure-Free Wiring 
Specify Rockbestos All-Asbestos Rheostat 
Wire and Cable for grid jumper connections 
and connections from grids to faceplates in 
large and small rheostats. 





Also refer to Electrical World Buyer’s Reference 
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ate properly under the heat condition . . . Rockbestos. 
Rockbestos wires are heatproof, fireproof and highly 
resistant to the destructive action of oil, grease and 


corrosive fumes. Their insulation will not dry out 


or crack, nor will it bloom, flow, 
swell or rot. Many manufacturers 
of equipment and appliances have 
turned their wiring problems over 
to us. Why not let us help you 
improve your product with either 
a time-tested standard wire or a 
tailor-made construction? For in- 
formation or samples write to 
Rockbestos Products Corporation, 
741 Nicoll St., New Haven, Conn. 
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TWO 
FEATURES 


exclusive with Crocker-Wheeler 
BUILD LONGER LIFE 
into 


GENERAL PURPOSE MOTORS 






Me cab eve LUBRICANT SEAL 
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YPICAL of Crocker-Wheeler pioneering and engi- 
neering are two construction features found in no 
other line of general purpose motors. 


Vacuum Impregnation is commonly used in the 
construction of transformers, underground cables and 
other electrical apparatus, where it is vital to effect 
complete protection from dirt, oil and moisture. 
Crocker-Wheeler uses this process in the building of 
general purpose motors because it is the only process 
which eliminates the personal element in workman- 
ship and offers complete assurance that all parts of the 
windings will be thoroughly insulated. 


CROCKER 


POLYSPEED MOTORS 


42 TO 5,000 HP 
POLYPHASE INDUCTION MOTORS 
‘4 TO 10,000 HP. 


SYNCHRONOUS MOTORS 
15 TO 10,000 HP. 


DIRECT CURRENT MOTORS e 
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50 YEARS OF PIONEERING 


The patented frictionless Lubricant Seal for ball 
bearing motors prevents dust or other foreign matter 
from entering, and grease from leaking out of, the 
bearing housing. Many Crocker-Wheeler motors have 
run 5, 7 and even 10 years without the grease being 
changed. ° 


WRITE FOR LITERATURE 


Crocker-Wheeler makes a full range of 
squirrel cage and slip-ring motors. We 
would like to send you Bulletin No. 250 
which describes im. detail all the im- 
portant construction features of Crocker- 
Wheeler A. C., Polyphase, Induction 
Motors. Please write on your business or 
professional letterhead for this Bulletin. 





Write for illustrated data folders on any of the lines listed below 


WHEELER 


DIRECT CURRENT GENERATORS 
UP TO 7,500 KW. 


ALTERNATING CURRENT GENERATORS 
UP TO 10,000 K.V.A. 

MOTOR-GENERATOR SETS 

UP TO 7,500 KW. 


FLEXIBLE COUPLINGS 
UP TO 200 HP. 


x 


CROCKER-WHEELER ELECTRIC MFG. COMPANY, AMPERE, NEW JERSEY 
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Here’s an instrument that quickly pays for itself in any plant... 
because of the wide variety of jobs it will do. When not busy on 
trouble-shooting, it can be used for the inspection of purchased 
parts... for check-ups on plant equipment... for standardization 
studies or research work. It fits the assembly line, too; especially 
where runs are short, and circuits subject to change. And many 
other test requirements are fully met by this flexible, multi-range 
instrument... keeping it active...earning...throughout every 
working day. » » » Complete information on this Model 765 and 
other equally flexible WESTON multi-range instruments is avail- 
able in bulletin form. Write to Weston Electrical Instrument 


Corporation, 582 Frelinghuysen Avenue, Newark, New Jersey. 


Among other WESTON multi-range instruments are 
the Model 665 Volt-Ohm-Milliammeter... Model 763 
Ohmmeter with resistance spread 1 ohm to 300 meg- 


ohms (6 ranges) ...Model 663 Volt-Ohmmeter... 


and Model 764 Capacity Meter covering measure Instruments 
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DELCO APPLIANCE HAS BUILT MMMLL/ONS 
OF SMALL MOTORS 
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DELCO APPLIANCESDIVISION at ROCHESTER, N. Y~ 
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A —Sawed, milled, drilled & bored Brush Ring 
B — Sawed, sanded & drilled Insulating Plate 


C— Threaded & tapped Reducing Bushing 


in buying parts, as in cartridges, 


ready-to-use is usually more satisfactory 


You could buy lead, powder and the nec- 
essary implements and reload your own 
shells, but it probably wouldn’t be worth 
your trouble. Yet, in your shop, equally val- 
uable time may be wasted in fabricating 
parts which can be bought from us— more 
profitably and ready-to-use. 

Synthane Bakelite-laminated has so many 
desirable properties in combination that 
its use, in place of another material, is 
generally an initial advantage. 

You also stand to gain—usually—by let- 
ting us machine parts for you because you 
relieve yourself of the responsibility for 
mistakes in machining, for rejects and de- 
lays in delivery. You benefit from our pre- 
vious experience and the new, faster ways of 
machining Synthane which we devise from 
day to day. We are equipped to make the 


proper dies, jigs, and fixtures for Bakelite- 
laminated. 

Machining at Oaks saves you the cost of 
installing mew machine tools in case the 
present equipment of your shop is not well 
suited for machining Bakelite-laminated. 
All our equipment is selected for the fabri- 
cation of Synthane exclusively. 

Of course, if your production require- 
ments justify the installation of machines 
comparable with those of a modern Bake- 
lite fabricating shop, then do your own 
machining. We’ll supply your sheets, rods 
and tubes. 

At the left are parts machined from Syn- 
thane by us for three widely different man- 
ufacturers. We believe you, too, will find 
Synthane materials and machining well 
worth looking into. Why not send in your 
application today? 













HAVE YOU TRIED 


PAPER INSULATED 







\PER insulation for the smaller sizes 

of Magnet Wire ( Nos. 14 to 30 AWG) 
is rapidly gaining favor among manufac- 
turers of motors, transformers and other 
electrical apparatus. 

Paper insulation is of great interest 
primarily because of its high dielectric 
strength, its good space factor and its firm, 
smooth surface which permits it to be 
wound into solid, compact coils. Paper 
absorbs saturants even more readily than 
cotton, and the same insulating varnishes 
ordinarily used for cotton-covered wires 


AMERICAN STEEL & WIRE COMPANY 


MAGNET WIRE? 





Many Large 


Manufacturers are Already 


Enjoying Its Advantages 


serve equally as well for paper. 
\merican Steel & Wire Company Mag- 
net Wires are noted for their uniformity, 
high conductivity, and extreme softness. 
Our entire line employs all of the most 
recent developments in the electrical field. 
Our engineers will be glad to discuss your 
magnet wire problems with 
vou. They have helped 
others to overcome operat- 
ing difficulties; perhaps 
their experience can be of 


service to vou. 









DEQUATE 
IRING 


SERVES 
SAVES 


Cleveland, Chicago 1s and New York 


Columbia Steel Company. San Francisco. Pacific Coast 


Distributors 





COTTON OR SILK MAGNET WIRE 





VARNISHED CAMBRIC CABLE 









AMERGLASS MAGNET WIRE 





ENAMELED MAGNET WIRE 


ARMATURE BINDING WIRE 
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United States Steel Products Company, New York, Export Distributors 
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BStop to think of the many 
ways shipments may be jarred 
and jolted in transit. Then you'll 
know why alert manufacturers 
use KIMPAK Crepe Wadding 
to guard merchandise against 
breakage, chipping or chafing. 

Because KIMPAK is so soft and 
resilient it absorbs the shocks of 
rough handling. Because it 1s 
clean as fresh linen —contains 
no dirt or grit—KIMPAK will not 
scratch delicate surfaces. 


Adaptable to All Types of 
Merchandise 


Whatever your problem is— 
packing heavy, expensively fin- 
ished furniture, artistic display 
material or fragile merchandise 
of any kind—kimMpak offers the 
solution. For it comes in rolls, 
sheets and pads of various sizes 
and thicknesses. KIMPAK 1s ideal for separating and 
protecting bottled liquids. Because it absorbs 16 times 
its own weight in moisture, KIMPAK more than meets 
government postal regulations. 
Saves Time and Money 

KIMPAK is applied easily and quickly. You simply lay it 
on or wrap it around the merchandise to be protected. 
It’s light in weight and inexpensive, too. Thus it brings 
economy and efficiency to the shipping room. 

Learn more about this remarkable packing material. 
Mail coupon today for Free portfolio of samples and 
illustrations of actual uses. 

*Reg. U. S. Pat. Off. and Foreign Countries. 


KIMBERLY-CLARK CORPORATION 


NEENAH, WISCONSIN 
Sales Offices: 
8 South Michigan Avenue 122 East 42nd Street 510 West 6th Street 
Chicago New York City Los Angeles 
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AS EASY TO USE 
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KIMPAK * ENDS MUSS 
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FREE! 1939 Portfolio of KIMPAK 


KIMBERLY-CLARK CORPORATION 
Neenah, Wisconsin EM-7 
Address nearest Sales Office: 
8S. Michigan Ave., Chicago; 122 E. 42nd St 
New York City; 510 W. 6th St., Los Angeles 


Please send us the 1939 Portfolio of KIMPAK. 


Company 


Address 









Attention of 










ANNOUNCES 


The Plastics Department of the General Electric Company announces 
that it has acquired the equipment and facilities of General Laminated 
Products, Inc. of New York, which for six years has been distributor and 


fabricator of G-E Textolite laminated materials. 


These manufacturing facilities will be combined with those of the 
Meriden, Conn., Works of the Plastics Department and from the latter 
point General Electric will serve its customers in the East directly and 
with no interruption. 


Parts formerly tabricated of fibre by General Laminated will be included 
as part of General Electric's complete fabricating service. 


This change will affect only customers in the East in so far as the order- 
ing of Textolite fabricated parts is concerned. All future orders and in- 
quiries as of this date, should be sent to Plastics Department, General 
Electric Company, Meriden, Conn. 


In the Middle West the fabricating and distributing of Textolite lam- 
inated will continue to be handled by General Laminated Products, Inc. 
of Illinois, 3113-23 Carroll Ave., Chicago, Illinois. 


If you are not already a user of Textolite laminated materials, find out 
more about them. You will find a variety of grades in sheet, rod, and 
tube form to meet every combination of electrical and mechanical 
properties. You will find General Electric's new fabricating facilities 
ready to give fast uninterrupted production on your fabricating re- 
quirements. 


a bite to 


IN THE EAST PLASTICS DEPARTMENT, GENERAL ELECTRIC COMPANY, MERIDEN, CONNECTICUT. 


IN THE WEST GENERAL LAMINATED PRODUCTS, INCORPORATED, 3113-23 CARROLL AVENUE, CHICAGO, ILL. 
PD-794 
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LOCK WASHERS : 


THOMPSON-BREMER & CO. 


1640 W. HUBBARD ST. CHICAGO 


CHAMPIONS USE EVERLOCK WASHERS 
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—and business confidence equally high is held for — of the industry it has served for thirty years... . 

Chromel heating-element wire, by its users. The dealer and the power company likewise 
Appliance makers like Chromel because it is clean, have this good confidence in appliances that are 

well-spooled, uniform in resistance, and of high Chromel equipped. . . . If interested in heating- 

durability, always. [t is this dependable, - unit. design, ask for our useful Heating- ’ 
ES Unit Calculator. . . . Hoskins Manufac- 
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unchanging good quality, year-in and yearr SA 
out, that has earned for Chromel this trust} ‘o 
VA) 


The Wire That Made Le, Electric Heat Possible 


CHROMEL | 


a coop name in HEATING ELEMENT Cel 
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* turing Company—Detroit, Michigan. 
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N ewly-created or Bee-designed Products 





GAIN SALES STIMULUS 
from Bakelite Materials 
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The new Bamco electric paint burner, 
with handle of Bakelite Molded, is light 
in weight, non-flammable, non-conduct- 


ing and proof against mechanical shock. 


The new Hankscraft automatic timer de- 
rives mechanical and electrical strength 
from having its housing formed of black 
Bakelite Molded and its dial of white 


Bakelite cellulose-acetate molding ma- 


VISIT THE BAKELITE EXHIBIT, 
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The new Zephyr Thermique permanent 
wave machine, with Bakelite Molded 
housing and connector-cord tips, is elec- 


trically safe, resistant to borax-and-am- 


monia lotions, non-corroding, sanitary 


and permanently attractive. 


HALL OF 


INDUSTRIAL 


YOUR NEW PRODUCTS can acquire acceptance 
quicker, your redesigned devices capture favor 
faster when given the advantages of finer appear- 
ance, better performance and longer service life 
which come with the use of Bakelite materials. 
Note these examples: 


The mew model Zephyr permanent wave machine, 
with Bakelite Molded housing and connector-cord tips, 
is better looking, lighter in weight and safer. The use of 
Bakelite materials cut costs of producing and finishing 
the housing and of assembling parts within it—to such 
an extent that other important improvements also could 
be made without increasing the selling price. 


The new Bamco electric paint burner handle of 
Bakelite Molded is safely insulated, non-flammable, rug- 
gedly resistant to impact, and always cool to the touch. 


The new Hankscraft automatic timer is immune to 
rough handling, proof against short-circuits, readily 
portable and permanently attractive because its housing 
and dial are made from Bakelite plastics. 


These new products start life with many competi- 
tive advantages which foster sales success. Your 
products can acquire these and many other bene- 
fits-when you switch to Bakelite materials. At 
Bakelite Plastics Headquarters, there are over 
2,000 plastics available—and an engineering staff 
to counsel with you on their applications. Write 
for Portfolio 25 of informative booklets describ- 
ing many useful Bakelite plastics. 


Consult Bakelite Headquarters for Plasties 


More than 2,000 Bakelite plastics are now available at this 
single, central source. There are phenolic, urea, cellulose- 
acetate and polystyrene materials . . . opaque, translucent 
and transparent plastics in a color range that rivals the 
rainbow! Here are some of the many types: 


CAST RESINOIDS SPECIAL CEMENTS MOLDING MATERIALS 
LAMINATED STOCK INSULATING VARNISHES 
CALENDERING AND COATING MATERIALS 


BAKELITE CORPORATION, 247 Park Ave., New York 
Chicago: 43 East Ohio Street 
BAKELITE CORPORATION OF CANADA, LTD., 163 Dufferin St., Toronto 


West Coast: Electrical Specialty Co., Inc., San Francisco, Los Angeles, Seattle 


BAKELITE 


Phe womens mote nots tone obows Sinnguieh moreso te teed ee emt tae he in 
eomtecneed by botaine Corpornon Unie te copes Bs ne ee ety 


PLASTICS HEADQUARTERS 
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Ready for Appl 


Pre-Assembled 
SHAKEPROOF 
Lock Washer 


and Screw 


SAVE TIME... SAVE LABOR ... SAVE MONEY 


= * SEMS is the registered trade-mark of 

Save with SEMS—the proven Shakeproof fastening unit ’ Se eee 
that immediately cuts production costs! SEMS bring you, me eee hae pe a0 anne te he 
in a single fastening unit, both lock washer and screw— 
pre-assembled and ready for application. SEMS save the time and trouble 
of putting lock washers on screws and stop the costly waste of dropped 
and wasted lock washers. SEMS make ordering easy by supplying both LOOK AT THESE 
products as one unit, and keep inventories of both screws and lock wash- IMPORTANT BENEFITS 
ers automatically in balance. SEMS assure lowered labor costs and over- 
head charges because their use speeds up assembly—they aid control of 

product quality because each screw is provided 


V is eennutiin with the correct size and type of lock washer— 


with PHILLIPS and no screw can be driven without a Shake- 
\S/ Recessed Heads proof Triple-Action Lock Washer to protect it 
&> from vibration. 


Lock Washer and Screw, Saves time and labor of 
pre-assembled and de- putting lock washers on 


WRITE FOR TESTING SAMPLES pe meni screws. 


Try SEMS fastening units on your assembly 
job! A test run will convince you that SEMS 
offer a simple, yet practical way to cut costs— 
speed up production—improve performance! 
Free stock samples will be sent on request. 


The correct size and type No screw can be applied 
of Lock Washer for each without Lock Washer to 
- size and type of screw. protect against vibration. 
Distributor of Shakeproof Products Manufactured by Illinois Tool Works 


2533 N. Keeler Ave., Chicago, Ill. In Canada: Canada Illinois Tools, Ltd., Toronto, Ont. 
Copyright 1939 Illinois Tool Works 
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DIESEL ENGINES WATER SYSTEMS 
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A TYPICAL CASE OF PROGRESS 


FEATURING STAMPINGS AND MOLDINGS 
OF ALUMINUM AND STAINLESS STEEL 


The story of your industry’s progress in the use of aluminum and stain- 
less steel stampings and moldings is probably told on the shelves of the 
display cases in the Aluminum Goods Manufacturing Company’s plant 


at Manitowoc, Wisconsin. But if it isn’t, then you especially ought to 
hear our story. 


It is chiefly one of co-operation and ingenuity. Our metallurgists, 
chemists, sales engineers and merchandising specialists co-operate with 
yours in planning how you can get the most value, utility and economy 
from stampings and moldings of aluminum and stainless steel. Then, 
no matter how difficult the job, or how large or small the part, precise, 
ingenious and economical production is employed to complete it. 


Our representative in your territory would like to show you his sample 
case and tell you more about the variety of work we do, and the exact- 
ing specifications which we meet in our regular production. 


CONTRACT AND AUTOMOTIVE DIVISIONS 
ALUMINUM GOODS MANUFACTURING COMPANY 
MANITOWOC, WISCONSIN 
200 Fifth Avenue, New York City * Merchandise Mart, Chicago 
MAKERS OF MIRRO THE FINEST ALUMINUM COOKING UTENSILS 
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DELCO MOTORS 
ARE DESIGNED for the 
PARTICULAR JOB 


@ Like the term “athlete,” the term “appliance motor” 
doesn’t mean much until you narrow it down. What appli- 
cation is the motor designed for? What characteristics does 
it possess that suit it for the particular job? Is it long-hour- 
duty or short-hour-duty type... high starting torque or 
normal starting torque? Only after these and other ques- 
tions have been answered can you pronounce a motor 
good or bad, because its utility depends on how well it 
meets the special requirements of the appliance it is going 
to drive. You can’t expect a good washing machine 
motor to make an equally good stoker motor—any more 
than you can count on a hefty fullback to win the National 


Singles Tennis Tournament. 


The rise of Delco Products to its position as leading motor 
builder for appliances is based on the fact that Delco 
motors are designed to do the particular job. For that 
reason, Delco-powered refrigerators, washers, ironers, 
stokers, oil burners and air conditioners are recognized 
as dependable — built and equipped to give long, satis- 
factory service. Dealers who sell leading makes of 
appliances know that the reputation of Delco motors is 


an important sales influence. 


DELCO Aik 


DIVISION OF GENERAL PRODUCTS 
DAYTON, OHIO 


MOTORS 


MOTORS CORPORATION 
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TAYLOR 


VULCANIZED FIBRE 
PHENOL FIBRE 








What makes Taylor Fibre better fibre? 


First, we are equipped to make all our own “raw materials’’— 
paper, resins—hence we can control to rigid standards the mate- 
rials which go into our products. 


Second, through close laboratory supervision of every stage of 
manufacture—through the application of highly improved methods 
and equipment in the “world’s most modern fibre mill’’ — the 
physical and electrical properties of Taylor Vulcanized and 
Phenol Fibre are uniformly maintained. 


Third, Taylor goes all the way to serve you better. Offers not only 
vulcanized and phenol fibre in every grade and form required by 
modern industry—in sheets, rods, tubes, rolls and ribbon rolls— 
but makes the parts, if you wish, to your own specifications right 
at the mill. Accurate parts that facilitate assembly, reduce waste, 
provide dependable physical and electrical qualities. 


Ask about Taylor ‘Planned Service’’ geared to your requirements 
whether large or small—insuring an unfailing source of supply and 
deliveries on schedule. 


TAYLOR FIBRE COMPANY 
NORRISTOWN, PA. 
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- OPEN TO ALL ENGAGED IN THE DESIGN AND EN 
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The real salesmen of today are the engineers and 
designers of industrial products. 


See cals sas oe haa RaN - 






Even though the hat is, perforce, tipped to the sales- 
| man, the nod must inevitably go to the engineer and 
_ Sie a = sheiianiae, They are the ones who are building sales 
appeal into the ere of today, in the form of improved appearance and 
engineering accomplishment. 


“It certainly gives me 
an untold amount of 
satisfaction to be 
| awarded one of the con- 
test prizes. I wish to 

express to you my appre- 
| ciation for these very 
| worthwhile prizes and 

hope that you will con- 
| vey this appreciation to 
the Jury of Award. 


Business executives are beginning to appreciate the real worth of the progres- 
sive engineers’ contributions to their companies, competitively. Product design- 
ers and engineers should be commended for the marked strides they have made in 
product development in recent years. They should be constantly encouraged to 
further extend their objective thinking because there is no calliope in the product 
parade to profit possibilities. The stream of new and redesigned products is an 
unending one. 


Through its product design contest, held annually, ELECTRICAL MANU- 
FACTURING offers enterprising and alert engineers, designers and company 


“My company has 
congratulated me and 
| I know the manage- 
| 
ment feels as happy as I 
do that our new product 
| has gained this distinc- 
tion” ... am excerpt 
from a letter from one 
of last year’s winners. 


THE JURY OF AWARD FOURSOME 

























B. P. GRAVES—Director of Design, Brown 
& Sharpe Mfg. Co., well known manufac- 
turers of a complete line of currently styled 
machines and tools. Member of A.S.M.E 
and S.A.E. Advisory committeeman for 
Mechanical Engineering Section of Rhode 
Island School of Design. Chairman of Com- 
mittee for Electrification of Machine Tools 
‘of The National Machine Tool Builders 
Association. 


some, one well qualified i 
trial leaders is fully capa 


WALTER DORWIN TEAGUE — Long 
established as a leading designer of many 
well known industrial products. Creator of 
several feature exhibits at New York World’s 
Fair. He is the industrial designer member 
of that Fair's Board of Design. Also devel- 
oped exhibits for Golden Gate International 
Exposition at San Francisco and several other 
expositions of national importance held in 
recent years. 


E. R. SEARLES—Editor of ELECTRICAL MANUFACTURING, will round out this jury 


h a jury of representative indus- 
‘be entered tu eC: 


in uct design and engineering. 
e of passing upon the manuscripts to 





D. G. SMELLIE—Chief Engineer of The 
Hoover Company, makers of the well de- 
signed and engineered Hoover vacuum 
cleaners. Taught manual arts early in career. 
Varied experience in engineering, design 
and manufacturing of many ud- 


Good Design Department Does”, 
ELECTRICAL MANUFACTURING, 
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ENGINEERING OF ELECTRICALLY OPERATED MACHINES, APPLIANCES AND EQUIPMENT 
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officials, an opportunity to gain recognition for their efforts. The new product, 
upon which so much thought and development work may have been expended, 
can now be heralded to the industrial world and recorded in the archives of 
publishing . . . with glory and prestige for all who had a part in the achievement. 


So, see that your company enters this the FIFTH ANNUAL ELECTRICAL 
MANUFACTURING PRODUCT DESIGN CONTEST. Get each of the gang 
to contribute their share of the product-building details, just as they did their 
respective parts in projecting the product in the early stages of its development. 
It’s almost a safe bet that any one reading this will find his company is eligible, 
having produced a new or redesigned product in the past year. Do it for your 
company .. . do it for yourself and pals. 


THE GAGE PUBLISHING COMPANY 


Publishers to Industry Since 1892 


232 MADISON AVENUE NEW YORK, N. Y. 


PRODUCT DESIGN CONTEST 


Send for entry 
forms and fur- 
ther details. Con- 
test closes August 
15, 1939. Prize- 
winning manu- 
scripts (each 
earning $250.00) 
will be published 
in the October... 
Fifth Annual 
Product Design 
Number of 
Electrical 
Manufacturing. 


RULES 


ELIGIBILITY—Any company making cecal y operated ma will be eligible. Previous publicity re noes products a not 


chines, appliances, apparatus or devices, 
or dace consultant collaborating in the development of such 
{ 


gee to participate. iebepeuaies of - product 
DO—Submit 


t a 2500-3500 word typewritten manu- ing an exterior view is required an 


eae a eae describing a new or redesigned electrically or functional parts are essential. 


operated machine, appliance or device, commercially marketed i them and tell what they pictur 
"1938 E : CONTEST CLOSES AUG. 15, 1939—All material, including 
ae etc., must be postmarked not later than 


since August 1, 1 
why ss deck wieaaiaill Describe overall design or 


any industrial ites aoe joo ae an wintas Pri manuscript 


ribing such products. 
PRINTS—lllustrative material should be 
written about. At least one photo show- 
ictures or drawings of interior 
— side of illustrations 


product appea nd — i engineering aspects 
of the datas. aaa ; control, nee oe or ers $000 8 Pe PRIZE AWARDS—A $250.00 cash prize award will 
— — protded y Yo in the design metals, vo eon a yo caateptenss ces in Ce coneie 
materials, mechanical cae etc., most ecti ustrat 
“ue Sed, tod sing. Won wale ot caypmen, cee sccompli ishmen 5 hasta tages 
manuscripts, each on a different product, may be sub- Equal prizes will be awarded each homey tte 
by one company. Only en sp sen of Gis prises allered. Judges’ ee a. 
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MACALLEN MICA 


PREPARED TO GUIDE ELECTRICITY 
ALONG PATHS OF STRICT USEFULNESS 


THE MACALLEN COMPANY 


16 MACALLEN ST., BOSTON, MASSACHUSETTS 
CHICAGO: 585 W. Washington Blvd. CLEVELAND: 1105 Leader Bldg. 


Compressed Sheet - Mica Paper, Cloth, Tape - Heater Plate - Compressed 

Sheet Tubing - Commutator Insulation - Compressed Sheet Washers - In- 

sulating Joints and Canopy Insulators - Railway Specialties - Domestic 
and Imported Raw Mica. 
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New Facts on keeping Bolted Parts Tisht with 


HELIGAL SPRING WASHERS 


Send for this series of free technical bulletins 





The result of years of research has been put in con- 
cise, authoritative form. Because of the expense, 
these bulletins are not being sent to general mailing 
lists. They are sent on request only to chief engineers, 
designers and draughtsmen. This is the kind of valu- 
able material you will want on file for reference. 
If you are not receiving these bulletins, send your 
name, your company’s name, and your position. 
















SPRING 
WASHER 
INDUSTRY 
616 Wrigley 
Building 
Chicago, Ill. 





ONLY A HELICAL 
SPRING WASHER 
HAS LIVE ACTION! 


Copyright 1939, Spring Washer Industry 
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HEN an electrical contact recom- 
mendation is made by Mallory, 
it is based on 


I. Experience. 





2. Painstaking study of the specific 
problem, backed by a succession 
of exhaustive laboratory and 
service tests. 


Life test on soldering iron tips. The 


Mallory Soldaloy tips run continuously a ee 

gaseous atmospheres, c- 
24 hours a day through molten solder aa cocbeel Wa: 
The tarnish resistance and “‘critical cur- and over a steel plate. wyerense Se re eer e's. 


rent’’ tests, shown at right, are typical 

examples of the punishing treatment to which contact materials are 

subjected, in order to determine their fitness. Mallory metallurgists 

have also devised special equipment for measuring the corrosion 

resistance of electrical contact materials, and for studying circuit 
characteristics. 





Whatever your contact requirements, Mallory is ably fitted to serve 
you. Whether you need to handle the driving force and searing 
heat of a lightning surge or the infinitesimal current of a light-sen- 
sitive cell, you can depend upon it that Mallory’s unceasing research 
and development has made possible, the right type of contact... 
for these and all other classes of service. 


Mallory Metallurgists are equally active in non-ferrous alloy devel- 
opment. Mallory alloys give exceptional performance as resistance 





welding electrodes and machine parts . . . springs, contact fingers, "Critical current" test bank, for determining the failure 
bearings, bushings, gears and other products requiring high electri- of contact materials under various circuit conditions. 

< eon ene : ; < , 30,000 operations an hour determine the current 
cal and thermal conductivity combined with great strength and which will dees GAEEEENe under the circuit con- 
hardness. Your specific inquiries are invited. ditions imposed. 


P.R. MALLORY & CO., Inc., INDIANAPOLIS, INDIANA 
Cable Address—Pelmallo 


NON-FERROUS ALLOYS and ELECTRICAL CONTACTS 


| 
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HOW TO GET SPRINGS THAT SATISFY.............. 


No theories here, just practical facts for the engineer-designer 


PUT THE MOTOR IN THE RIGHT PLACE 


And avoid consumer-complaints later on when use-tests arrive 


WHO'S WHO ON THE 1939 JURY OF AWARD 
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) FV * For the Fifth Annua! ELECTRICAL MANUFACTURING Product Design Contest 
; lon 

WRINKLE FINISHES ENTER NEW ERA................ 
) Technical progress gives impetus to well-established field 
; OF ELECTRICALLY WHEN DESIGNING-IN HEATING ELEMENTS......... 44 
} There are basic principles that should not be over-looked 
ENERGIZED MA. 


PIONEERING IN TELEVISION RECEIVER DESIGN 


Some good thinking behind one of the newest of products 


LAMINATED PLASTICS FOR INSULATION AN 
STRENGTH. . Brief review of some versatile aids to improvement....... 62 


f CHINES, APPLIANCES 
N AND EQUIPMENT 
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REBUILDING 





As The Editor Sees It.......... 43 New Parts, Equipment, Materials. 58 
As currently offered to make better 
Design of The Month.......... 47 products. 
In recognition of outstanding accom- 
plishment, in  electrically-energized What's Going Oa. cnccn cis 
products. 


trnenge te. people and organiza- 

tions of the industry. 

New Designs—Novel Applica- 
Ras coaird eee atone 48 ‘liad hi 
A quick review of whats ates Classified Index..............100 


To the makers of materials, finishes, 
BA in, parts and equipment. 

New Printed Matter, Publications 55 
Opportunities that enable the product 
maker to keep well-informed. 


| jay. 1939 
VOL. 24 No. 1 


Index to Advertisers... . 


-122 





COMING 





lure ) How to Specify Gear Motors. What to What You Should Know About Stampings. 
ns. expect of them in the way of performance Scarcely an electrically-energized product 
rent and how to evaluate the several different but contains an appreciable quantity of 
on- 


types for your specific product needs. stamped or pressed parts. 



















Internal Wiring of The Product. Within the When Motor Speeds Dominate. Then the 
housing and component parts of the product choice of motor for the product must be 
rests the indispensable pathway for the approached on a somewhat different basis. 
electrical energy used. Here are some authoritative suggestions. 
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CHECK 


Q Do your products possess sufficient 
rigidity to give the consumer a feeling 
of sturdy, solid construction? 


A ‘Slap the radiator grille with your hand 
— it’s typical of the sturdy construction 
throughout’’. This is a selling sentence 
commercially used by dealers whose cars 
have ZINC Alloy Die Cast grilles. 


ZINC ALLOY YOUR PRESENT 9 
DIE CASTINGS f 


PARTS : 





Q Are you sure that your machining 
and assembling operations are reduced 
to an absolute minimum? 


A Irregularly shaped and intricately cored, 
this meter body for a gasoline pump could 
only be produced — in one piece — as a 
ZINC Alloy Die Casting. Other methods of 
fabrication would have entailed more parts, 
much milling, boring, grinding and assem- 
bling. 


ZINC ALLOY YOUR PRESENT 9 
DIE CASTINGS f 


PARTS 















Q Can you point with pride to the 
finished appearance of your products? 


A The modera appliance must ‘“‘look 
expensive’ to sell. That this may be accom- 
plished at low cost is indicated by the 
attractive appearance of the _ illustrated 
coffee mill, which utilizes 3 ZINC Alloy 
Die Cast parts. 


ZINC ALLOY YOUR PRESENT 9 
DIE CASTINGS Jf PARTS * 


OUR PRODUCTS 
with this Cuiy 













Q Are your product design possibil- 
ities limited by your present manufac- 
turing materials and methods? 


A The flexibility of design offered with 
ZINC Alloy Die Castings is illustrated by 
this telephone booth fan. Although the die 
cast main housing has a trim, smooth-sur- 
faced exterior, the interior has integrally 
cast lugs and bosses to facilitate the assem- 
bly of the auxiliary parts. 


ZINC ALLOY Jf YOUR PRESENT 9 
DIE CASTINGS PARTS . 


The advantages of ZINC Alloy Die Castings are numerous — too 


numerous to cover in a single advertisement. If you are in any way 


concerned with the design, manufacture, or sale of metal parts, you 


should have the whole story on this modern fabricating material and 


process. Consult any commercial die caster — or write to The New 


Jersey Zinc Company, 160 Front Street, New York, N.Y. 





The Research was done, the Alloys were developed, and most Die Castings are specified with 


HORSE HEAD SPECIAL ( 


unitorm avaity) ZINC 


ELECTRICAL MANUFACTURING 
















eo 













ee 





How To Get Springs That Satisfy 


Most important of all, urges Mr. Conrad, whose experience 
has covered nearly every foreseeable spring problem, do not 
treat these important elements as after-thoughts in the design 
Only by planning the solution along with the rest of the pro- 


duct can best results be achieved. A few do's and dont'’s. 


LTHOUGH much has been written of late on 

spring design, many of these articles have been 

more theoretical than practical. It may be 
assumed that spring users want to design their springs 
so they can be made at a minimum cost, be thoroughly 
reliable in use, and come from the spring manufacturer 
with the least possible variation yet the costs of springs 
depend on the material to be used, the speed at which 
the springs can be made on automatic machines, and 
the number of secondary operations necessary to com- 
plete the springs. This last alone is the greatest cost 
builder in the manufacture of springs. Your spring 
manufacturer will, of course, carry out his orders faith- 
fully, even when the design is so involved as to border 
on the impossible, but he would much prefer to col- 
laborate with his customers in an effort to simplify 
operations, expedite production and reduce costs. So, 
due to a rapidly growing interest in this subject, a few 
suggestions on the practical side of spring design may 
be helpful. 

The most frequent error in designing new mechan- 
isms is to leave the springs entirely out of consideration 
until the last. Often not until after the machine is off 
the boards and in the early stages of production is an 
attempt made to get the springs. By that time, ex- 
pensive tools and dies have been made which can be 
altered only at much cost, if at all. At this point it 
is often found that no one has more than guessed at 
the sizes and types of springs necessary to perform the 
spring operations required, or that an almost impossible 
assembling job has resulted. To avoid all this, design 
the springs for the new mechanism early. Determine in 
plenty of time what will be the most efficient types and 
sizes and go thoroughly into all assembly details, dis- 
cussing it with your spring maker if necessary. Were 
this done regularly, most spring troubles would be 
avoided, and many a product would show a better 
profit than would otherwise be experienced. 


REASONABLE LIMITS SERVE BEST 


ITH springs, as with any other product, the 

closer the limits demanded, the greater the cost. 
Do not require closer limits on dimensions and spring 
loads than are needed. Frequently springs are re- 
quired to be held within very close limits when the parts 
in which they are to be assembled have enough varia- 
tion to prevent the springs from functioning properly. 
Often, on producing a new item, it is found that the 
springs do not function in the production models as 
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they did in the hand made laboratory model. Always 
check variations between the two before ordering 
springs for production. In the average spring, the ratio 
between wire size and the mean diameter of the spring 
should be held between 4:1 and 10:1. When one or 
more loads are required of a spring, specify only the 
approximate wire size and the approximate number of 
coils. When close limits on dimensions, exact wire 
size, and exact number of coils are given, it is frequently 
impossible to make the spring. This is due to slight 
variations in wire size, modulus and tensile strength. 
Also, frequent errors in calculations of springs make 
them impossible to produce when definite specifications 
are given. This is due to the wide variety of spring 
formulae and moduli given in various handbooks and 
textbooks, and to the apparent fact that many Strength 
of Materials courses in engineering schools pass over 
the subject of springs far too lightly. 

In the case of compression springs, specify the larg- 
est O. D. and the smallest I. D. that can be used, the 
greatest permissible solid height, permissible variations 
in free length, approximate wire size, approximate 
number of coils and load required at any particular 


BY W. C. CONRAD 


SUPERINTENDENT SPRING DEPT. 
PECK SPRING CO. 























compression length. For extension springs, specify 
permissible variation in free length, size and shape of 


hooks, possible variations in spring diameter, approxi- 
mate number of coils and approximate wire size, as well 
as loads required. As long as the spring fits into parts 
intended, and functions properly, it need not be of any 
great concern that the spring maker has to vary the wire 
size and number of coils in the spring to meet load 
requirements. This is especially true where the spring 
rate is a factor of the load requirements. 

Automatic spring coiling machines are most usually 
set to coil left hand. Unless there is good reason for 
having the spring right hand, show it on the print left 
hand. When the spring is drawn right hand and no 
other information is given, the spring maker will use 
considerable extra set-up time to change the machine 
over for right hand coiling. This, of course, increases 
costs. Right hand springs are most often compression 
springs working over rotating shafts, and springs that 
are designed to have a screw thread inserted into the 
body of the spring. But springs made on “Torsion” 
machines are made right or left hand with equal ease. 

To avoid confusion, refer to decimal and not gage 
sizes for wire, or at least name the gage used. Do not 
have springs made to samples as there is too great a 
chance for error in this practice. Use prints, or definite 
written specifications, giving the spring maker all pos- 
sible information regarding the working conditions of 
the spring: i.e., if it works in a hole or over a rod, the 
amount of extension or compression, the frequency of 
the motions, if there is shock present and the tempera- 
ture in which it works. Stress should be held low 
where there is shock or very rapid movement. The 
usual safety factor for this is about five to one. 


USIC wire made from Swedish rods is the accepted 
standard material for springs. There is a cheaper 


spring wire, made from domestic rods, which is gen- 
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AUTOMATICALLY formed springs 
without secondary operations. 
For detailed description see accom- 
panying text. Examples include both 
good and poor designs. 


Fig. A 


erally known as hard drawn 
spring wire. This can be 
used in many cases just as 
well as music wire. It is 
only necessary to keep the 
stress 10-15 per cent lower 
than with music wire. How- 
ever, close limits on loads 1s 
not practical with this wire. 
Standard spring materials 
should be used as far as 
possible. Due to distor- 
tions from heat treatment, 
it is quite impractical 
with small or medium size 
wire to wind from soft 
wire and harden and tem- 
per after forming, as is 
specified so often. Where 
sharp bends make this seem necessary, the spring or 
mating parts can, in most cases, be changed so that 
regular spring wire can be used. The most frequently 
used non-corrosive spring materials are brass, phosphor 
bronze, berryllium copper, nickel alloys and _ stainless 
steel. A non-ferrous metal should be used where the 
spring is required to carry an electric current, such as 
some brush springs. Brass is perhaps the least desir- 
able of all spring materials. Both brass and phosphor 
bronze will gradually normalize or “drift” even slightly 
above room temperatures. 18-8 stainless steel gives 
best results of all non-corrosive materials in most cases. 
It can be used in higher temperatures than music wire, 
has excellent resistance to corrosion, and can readily 
be substituted for music wire, with little or no change 
in spring design. With other non-corrosive materials, it 
is necessary to completely redesign the entire spring 
when changing from music wire. 

For best results, springs made of the larger size 
wires should be made from oil tempered wire, except 
when the spring is to be plated afterward. Ojul tempered 
wire has a black scale that is quite difficult to get off 
without extensive pickeling. This causes hydrogen en- 
brittlement and spring breakage. All springs to be 
plated should be pickeled the least possible amount and 
very carefully plated, and should be baked in an oven 
for an hour or two at about 250-300 degrees to drive 
off the hydrogen and danger of subsequent breakage. 
Tinned wire has the least desirable protective coating 
of all for springs. This is especially true of tinned music 
wire, as the temperature necessary to apply the hot tin 
coating brings the wire up into the blue enbrittlement 
range, and a lower fatigue life is the result. Square 
and rectangular wire are often used where space is 
very limited. Stresses must be held lower for this wire 
than for round wire. Special alloy steels are used in 
particular applications, usually for elevated tempera- 
tures where high resistance to heat is needed. 
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If possible, all springs should have a low tempera- 
ture normalization after forming in order to remove 
coiling strains. Coiling strains, or stresses, added to 
the stress of deflection will cause a spring to take a 
permanent set much sooner than one that has been 
normalized. With most extension springs, due to the 
amount of initial tension coiled into the springs, nor- 
malization is impossible. If attempted it would remove 
the greater amount of the initial tension. In this case, 
the ultimate stress should be held to a much lower level 
than where it is possible to normalize. Formerly it was 
the custom in normalizing to “blue” the springs. 
Recent experiments have shown that blued springs do 
not stand up nearly so well as ones that have been 
normalized at much lower temperatures over a longer 
period of time. Music wire is usually normalized at 
300-400 degrees, hard drawn wire from 400-500 de- 
grees, oil tempered wire from 450-500 degrees, and 
18-8 stainless at about 500 degrees. Different grades 
of non-ferrous materials require widely different tem- 
peratures, and best results are obtained by normalizing 
them in oil pots rather than in ovens. Some users of 
music wire springs object to the oxide left on them 
by the normalizing process, thinking that an inferior 
wire has been used. Where a bright finish is essential, 
the oxide can be removed later. 

Loads of straight compression springs are almost di- 
rectly proportional to the amount of deflection. When 
two or more loads are called for, they must be pro- 
portional to each other according to the amount of de- 
flection. When loads called for are not proportional 
to each other, it is necessary to make a spring of a 
special shape, such as a cone compression spring or a 
barrel shape spring. In this case, allow as wide a lati- 
tude as possible in the specifications of the spring. It 
is quite difficult to calculate the latter types of springs 
accurately, due to variation of the pitch of the coils and 
variation of the coil di- 
ameters. They are more 
readily and satisfactorily de- 
termined by experiment. 

Specifying ends ground 
on springs made from small 
wire sizes is needless in 
most cases. Your spring 
maker can square the ends 
of a spring on the automatic 
coiling machine so that the 
spring will stand up straight. 
Specifying ends ground 
square within a very few de- 
grees, or a part of a degree, 
as is frequently called for, 
does not mean that the 
spring will exert an even 


Fig. B 


EXTENSION springs with a variety 
of end types. As indicated in the 
accompanying text with references to 
numbered items some of these designs 
are excellent, others either for pro- 
duction or fundamental engineering 
reasons are quite unsuitable 


JULY 1939 





pressure when compressed to its load point. If this 
should be needed, specify, “Ends to be square within X 
degrees when compressed X distance.”’ In this case the 
ends will probably be considerably off square in the 
spring’s free state. However, this type squaring is 
seldom needed, except when a very short spring must 
exert an even pressure when compressed, where it is 
impossible to guide it inside or out. 


SOME PREFERRED SPECIFICATIONS 


N AUTOMATIC coiling machines, space wound 

springs will not hold the length well when the 
pitch is very small, or when the spring diameter is more 
than ten times the wire size. When the pitch is too 
great, the springs must be run at a comparatively slow 
speed. For best results, the ratio between wire size and 
mean diameter of the spring should be held between 4:1 
and 10:1. The helix angle should be held between 7 and 
15 degrees. Another way to be sure the pitch is right for 
high speed coiling, is for the spring to have a stress 
of between about 80,000 and 90,000 pounds when com- 
pressed solid, assuming, of course, the proper ratio be- 
tween wire and spring diameters are held. Radical 
changes in diameters of special shaped springs, such 
as in barrel shaped and coned springs, greatly slow 
the coiling operation, increase the set-up time and in- 
crease the hazards of variations in sizes. 

Two or more coils closely wound on the spring ends 
do not aid the squaring, but only cause more difficulty 
in making the spring stand up straight. About the 
only useful purpose for this is when something is to be 
tightly fitted into the end of the spring, such as a brush 
into the end of a brush spring. Where space will per- 
mit, a compression spring should have one coil squared 
on each end, and if made from large wire, ground square 


as well, to give a more even bearing surface. Good re- 
















































sults may be obtained with a plain end, or a plain end 
and ground when the spring is properly guided. A 
large number of spring specifications fail to take into 
account the fact that the squared coil on each end of 
the spring is not an active coil, and include these coils 
in the spring calculations. Also, it must be remem- 
bered that the ground portion of each end coil of a 
plain and ground end spring is not an active part of 
the spring, as it rests flat on the bearing surface and 
does not deflect any. 

Forces applied to compression springs should always 
be on a straight line through the axis of the spring. 


.Any movement that causes the spring to be distorted 


out of shape, or the coils to be permitted to buckle, or 
hit solidly together, will greatly shorten the life of the 
spring. Springs that are more than 1% times longer 
than their diameter should be guided, preferably inside. 
The spring should be a nice sliding fit over the guiding 
rod. Where it is impracticable to have the rod as large 
as the inside diameter of the spring, the end squared 
coils can be reduced to fit the rod. Where the spring 
is not too long, good results can be obtained this way. 
When a spring works in a hole, it must be remembered 
that the spring increases in diameter when compressed, 
and should be small enough so there will be no friction 
between the coils and the sides of hole as the coil ex- 
pands in size. 

Initial tension (the force necessary to just open the 
coils of a close wound spring) can equal from zero to 
25 per cent, and sometimes more, of the ultimate load 
an extension spring is capable of sustaining. After 
this initial movement, the calculations for extension 
spring are the same as for compression springs, for 
additional loads at additional movements. In checking 
the stress of an extension spring be sure the total 


stress is maintained generously low. It being impos- 
sible to normalize, in the case of high initial tension, 
the stresses of coiling are added to the stresses of 





initial tension, as well as that of deflection. There is 
greater stress in the hooks, or loops, than in the rest 
of the spring. The greatest stress is centered at the 
point at which the end is bent up to form the hook. 
The stresses there are both torsional and_ bending. 
Large radii should be used in forming the hooks, to 
reduce the danger of breakage at this point as much 
as possible. ‘‘Loop and Center” makes a nice looking 
spring end, especially on a drawing, but the sharp 
bend in the centering operation causes frequent break- 
age at this point. 


OOKS or loops, of a different diameter than the 

body of the spring, such as expanded, reduced or 
extended loops, require additional operations and are 
more costly. Also, where different openings are to be 
held in the loops, additional trimming operations are 
usually needed. Contrary to popular opinion, double 
loops are no more an assurance against loop breakage 
than single loops, due to the fact that the greatest stress 
in a loop is at the point where the wire leaves the 
spring body to form the loop, and the stress there is 
the same whether it is a single loop or double loop. A 
double loop does have the advantage in some cases, as 
it will not pull out of shape as quickly and provides 
additional bearing surface on the stud it is fastened 
over. Springs with the swivel type hooks are quite 
expensive due to the large amount of secondary opera- 
tions required. In most cases a regular extension 
spring could be used at far less cost by placing the 
swivel arrangement in the supporting member. In 
working, extension springs should never be pulled 
around a corner, or the coils allowed to rub against 
some other part. This condition will not only prevent 
the spring from functioning as it should, but will greatly 
reduce its life. 

Torsion springs should always be designed to “wind 
up” during deflection and never work in the opposite 
direction. The spring should 
be sufficiently larger than 
the rod it works over so 
that it will not bind during 
deflection, keeping in mind 
that it will reduce in di- 
ameter according to the 
amount of deflection. Also, 
in assembly there should be 
enough side room to pre- 
vent friction on the end 
coils, as the spring becomes 
longer during deflection as 
it is wound up. 

Torsion springs should 
never be wound with initial 
tension, but with a slight 
spacing so there will be 


TORSION springs, most of which 

call for relatively expensive second- 
ary operations. Here, again, examples 
of good and poor design specifica- 
tions may be noted in accordance with 
principles stated by the author. 
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IRE forms, illustrative of some of 

the infinite variety of obtainable 
shapes. Here again simplicity means 
lower costs and exact practical speci- 
fications are notably worthwhile. 


no friction between the 
coils. Fancy bends, centered 
eyes, etc., on the arms of 
torsion springs all call fora 
number of secondary oper- 
ations. They are rarely 
needed and are most usually 
the result of some one’s 
wanting to make a _ nice 
looking drawing. A centered 
eye, for an example, on the 
end of a spring, calls for 
three more operations than 
a plain hook, and one 
works as well as the other. 
Double torsion springs 
(torsion springs with two 
sets of coils separated in 
the middle by the wire mak- 
ing some sort of form) are 
quite expensive, as they cannot be made automatically 
unless a special machine were built for each particular 
spring. Usually a single torsion spring, or in some 
cases, two single torsion springs can be adapted to 
work just as well and at a lower cost. 

The question arises as to just what can be made 
automatically, or nearly so. A complete answer would 
be difficult to make. It would include, of course, com- 
pression springs of many kinds, torsion springs, even 
with several bends, some extension springs and many 
varieties of wire forms. The exact limit depends on 
the equipment and ingenuity of the spring maker. He 
can advise you what can be made in this manner to suit 
your application. 

All the springs shown in Fig. A were made auto- 
matically without the aid of secondary operations. No. 
1 is the ordinary compression spring with the squared 
ends. The ratio between wire size and spring diam- 
eter is too great for close limits on dimensions. No. 2 
is a compression spring with plain ends, and with very 
good proportions. No. 3 is a torsion spring with a 
bend on each end. The ratio of wire size and spring 
diameter is too great for close limits. No. 4 is a com- 
pression spring with an end bent up. No. 11 is a 
similar spring with bends on both ends. No. 5 is a 
torsion spring with a bend on one end. Nos. 6 and 
10 are compression springs with squared ends. The 
pitch of these springs is too great for high speeds and 
close limits. No. 7 is an extension spring with the 
loops formed on the machine. This makes a very 
cheap and practical extension spring for many appli- 
cations. Nos. 8 and 17 are extreme cases of spring 
diameters being too great in relation to wire sizes. 
These springs will have to run very slowly, require 
frequent machine adjustments, and will have extreme 
variations on all dimensions. No. 9 shows a flat spring 
used in magazines of automatic pistols. It is possible 
to make flat, oval or square springs, but they are quite 
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difficult to set-up and to keep running. No. 12 is a 
compression spring with one end bent across center. 
No. 13 is a barrel shaped spring. This spring is both 
difficult to set-up and to keep running due to the abrupt 
change in coil diameters and the wide difference be- 
tween them. No. 14 is the familiar electrical appliance 
cord spring. It is an example of a great many different 
diameters and pitches in the same spring. While No. 
15 was made complete on the automatic coiling ma- 
chine, it required very special and expensive tooling 
to do it. No. 16 is another example of a compression 
spring with different coil diameters. It has the end 
coil reduced to fit over a guiding rod. Other special 
shaped springs are also shown on this plate. 

In Fig. B are shown several extension springs with 
different types of ends. No. 19 has double loops at 
right angles. No. 20 has a long extended eye on one 
end. Six secondary operations were required on this 
one end. No. 21 has ends bent up. Nos. 22 and 23 
have extended eyes and special formed ends, both re- 
quiring many secondary operations. No. 24 has re- 
duced loop and centered ends. No. 25 has square hooks, 
which are costly and of no particular value. No. 26 
has special ends that require many extra operations. 
but quite a practical spring for its particular use. Nos. 
27 and 34 have formed ends, necessary because of the 
lack of space in the parts they are assembled into. No. 
28 has double loop on one end and the spring reduced 
with an extended hook on the other end, for no appar- 
ent reason. A conventional spring with regular ma- 
chine hooks would assemble in the same manner as this 
one. No. 29 is of poor design, as the body of the spring 
is so short that before the first loop is turned up, it 
is impossible to hold it in the looping machine, and as 
result the loops have to be turned up by hand. which 
is a slow and costly operation. Nos. 30 and 32 have 
extended hooks. In this case the spring body is shorter 


(Continued on p. 78) 























































Gow 


j Zz 


eee 


<- 


- 


i 


Uz 
bo 


HAT are the factors upon which the correct 
placement of the motor depends? What are 
the factors of misplacement to be avoided? 
As a primary rule it may be stated that a motor attached 
to any type of machine in which there is a production 
of waste, such as chips from a machine tool or sawdust 
and shavings from a woodworking machine, should 
be placed above the plane in which the work is per- 
formed. This also applies to machines which handle 
products from which there is any possibility of the 
products handled, such as those used in filling boxes, 
cartoons and bottles, overflowing or dripping. If not 
so placed falling food products or dripping liquids will 
sooner or later find their way into the motor frames 
and cause damage to the motor. Gluing and pasting 
machines, such as are employed in the manufacture of 
paper boxes, cartons and similar containers, are also 
subject to the dripping of glue or paste which can best 
be guarded against by placing the motor at a height 
above the working parts of the machine. Thus, higher 
mountings are one useful expedient. 

There are of course cases in which such a construc- 
tion is impractical since the only way to elevate the 
motor above the work table would be to attach a sup- 
porting bracket which at once detracts not only from 
the appearance but from the true built-in construction 
as well. In such cases the frame of the machine or 
tool may be of solid construction which permits the 
total enclosure of the motor within the machine frame. 
In such an application caution must be exercised to in- 
sure that the motor will receive ample ventilation. This 
is generally taken care of by the use of ventilating 
louvers which provide for the free entrance of the air 
but, by their overhanging construction, prevent the en- 
trance of extraneous matter into the motor-enclosing 
parts of the frame. This type of motor location is 
frequently found in horizontal milling machines, thread- 
ing machines and lathes where the placement of the 
motor above the work plane would involve awkward 
and expensive construction. 

Wet grinders, milling machines and drills are ex- 
treme cases in which the motor, unless carefully en- 
closed within the frame, should never be placed below 
the level of the work table on account of dripping 
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HEN placed below the work level motors 


should be enclosed inthe machine frame 
and provided with ventilating louvers. 


To have selected the best power source for 
a new heavy-duty product design but to 
have failed to locate it within the product 
so that most eHective use could be made of 
its inherent characteristics is a not-unfamiliar 
result of inconclusive planning. Here is a 
guide to better ways that indicates things 
to be avoided and advantages that result 
from carefully studied approaches. 


Put The Motor 


water, oil or lubricant. The upright drill is typical of 
machine tools in which an elevated position of the motor 
is most readily attainable. Here, the obvious location 
is at the top of the column. Similar mounting possi- 
bilities are also met in vertical grinders and millers. 
As an excellent example of motor placing may be 
cited many of the woodworking machines in which the 
rotor is mounted directly upon the main shaft of the 
machine and the stator is in the form of a shell which 


TO AVOID WHEN PLACING MOTORS 
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is snugly fitted into the machine frame.* Such an 
application demands that fans be mounted on the ma- 
chine shaft to insure the circulation of a strong current 
of air through the motor windings and over the rotor 
but it insures that the motor is fully protected from 
dust since any such as may find its way into the interior 
of the machine is promptly carried along by the ventilat- 
ing currents and any accumulation on the motor parts 
is effectually prevented. Sawdust in itself is not de- 
trimental to motor windings but its adverse effect is 
due to the piling up of dust in openings which are 
needed for ventilation thereby causing the windings to 
become overheated. One objection to the shell type of 
shaftless motor as described above is that, if any dam- 


In The Right Place 


age occurs to the motor, it is necessary to largely dis- 
mantle the machine in order to remove the stator. Since 
squirrel-cage motors are universally employed for this 
type of service, such damage is likely to occur only to 
the stator but it is necessary to entirely remove the 
rotor and its shaft that the stator may be lifted. 

Another form of shaftless motor that is being largely 
employed, and which obviates the above objections, is 
that of the frame type in which the stator shell is en- 
closed in a frame which may be either bracket or flange 
mounted on the side of the machine. The rotor, instead 
of being placed in the center of the machine shaft, is 
carried on an outboard end over which the stator is 
mounted. Then, in case of any damage to the stator, 
it may be easily withdrawn from the end of the rotor 
without necessity of removing the rotor itself or the 
machine shaft. A new stator may be readily slipped 
over the end of the shaft or, if no spare stator is avail- 
able and repair work is necessitated, but a few minutes 
are lost in the removal and replacement of the stator. 
This type of application naturally results in a desirable 
location of the motor since it is on a level with the center 
of the cutting tools and therefore somewhat above the 
height of the table upon which the work is performed. 
There is consequently but little opportunity for falling 
dirt to reach it. It is, like all woodworking motors, 
exposed to the sawdust in the air but proper ventila- 
tion provisions will eliminate the chance of this dust 
entering or remaining inside of the frame. A caution 
that should be observed, however, is to keep the outside 
of the frame constantly brushed free from sawdust that 
tends to settle thereon and thus reduce the heat radiat- 
ing possibilities of the frame itself. 

Shell type shaftless motors are also frequently em- 
ployed for operating doublewheel dry grinders, the 
rotor and stator being enclosed by the frame at a point 
between the two grinding wheels. This is a fairly de- 
sirable location for the motor but, as the work is mostly 
performed at about the level of the center of the wheels 
and consequently at the height of the motor, it is not 


* See, “Shaftless Motors—a notable designed-in step”, ELEc- 
rRICAL MANUFACTURING, June 1935. 


JULY 1939 


as good a location as when the motor is placed at an 
elevation above the work. Many grinders of this type 
have the motor located within the pedestal which affords 
complete protection from dropping particles or flying 
dust except such as is fine enough to be air-borne. 
Proper ventilation and frequent cleaning will generally 
overcome this objection, Under no condition should 
motors operating dry grinders, wherever placed, be of 
the open type since the metallic dust is not only in- 
jurious to the bearings but may collect between the 
rotor and stator to a sufficient extent to slowly wear 
the surfaces and thus increase the air gap. 


GENERAL RULES MAY NOT APPLY 


HILE definite recommendations for motor place- 

ment are practical for machine tools and wood- 
working machinery, similar recommendations for other 
kinds of machines, generally classed as production ma- 
chines, are less easily formulated. The general rule 
of placing the motor above the work holds here also 
but frequently the frames of various types of machinery 
are not of a nature which permits enclosure of the motor 
within them. If the motor must, for mechanical rea- 
sons, be placed below the level of the work table and 
cannot be enclosed within the frame, it should then be 
located at as great a distance as feasible from any possi- 
bility of receiving falling material of any kind such as 
water, glue or paste. Even under conditions where the 
motor may be free from any falling matter, and may 
therefore be placed below the working plane, a loca- 
tion too low, too near the floor, should be avoided to 
protect it against the likelihood of mechanical damage 
and from the dirt created by floor sweeping. 

Motors operating machines subjected to frequent 
flooding of adjacent floor areas such as those employed 
in creameries, bottling establishments and_ breweries 
should be, placed at locations where they will receive as 
little water as possible but in addition to this should be 
of the splash-proof type so that, if water does enter the 
frame, it will not interfere with operation. 

Location of the motor in relation to the driving 
spindle of the machine or appliance which it operates 
is another point requiring careful consideration. Ex- 
cept for a limited number of classes of appliances and 


\W/ASHING machine motors placed well above 

the tubs are out of the way of dripping, 

spattering or accidental flushing in commercial 
laundry equipment. 
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machines, the driven shaft must run at a speed slower 
than that of standard motors so that some type of speed 
reduction is involved. Good practice dictates that the 
motor shall be as close as practical to the driven shaft 
but the design of the machine should also be such as to 
permit the motor to operate in a plane axially parallel 
with the driven shaft. If the driven shaft is at right 
angles to the motor, bevel gearing or quarter turn drives 
are required, either one of which is mechanically ob- 
jectionable as well as materially adding to the cost of 
construction. 

An excellent example of what should and should not 
be done, in the matter of placement in reference to the 
driving shaft, is found in the various laundry extractors. 

In these the drive is below the centrifugal basket con- 
taining the wet clothes and in some designs an awk- 
ward belting arrangement is employed so that the motor 
may be elevated above the basket. Here it is more or 
less in the way of the operator. The motor is there- 
fore usually placed below the level of the work. Fur- 
thermore, the driving shaft of this type of machine is 
vertical, yet there are numerous extractors which are 
equipped with horizontal motors. This necessitates an 
awkward quarter-turn drive and also the use of splash- 
proof or water-proof motors. The best application is 
that made with a vertical motor which can be open- 
belted to the extractor pulley. The motor is carried on 
an extension bracket at the back of the extractor, where 
it is out of the way of the operator, and is provided 
with a top shield which effectively sheds all water which 
may fall upon it. 
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ACCESSIBILITY IS IMPORTANT 


M' YTOR-DESIGNING the smaller machines and 
appliances where there is no output of removed 
material nor drippings of any kind, the prime factor to 

be considered is accessibility. Such accessibility should 
| be planned from two standpoints: that for oiling and 
cleaning and that for easy removal. Most of the small 
motors used for this class of applications are made with 
provision for a copious oil or other lubricant supply, 
yet at intervals this oil or grease must be replenished. 
It is obvious that if a motor is so placed that its oil 


holes or cups cannot be readily reached with an ordi- 
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GRATED with- 
inthecomplete prod- 
uct design, _ this 
vertical spindle mill- 
ing machine motor 
(A) is above the 
working level, as is 
that of this vertical 
spindle surface 
grinder. 





nary oil can it will receive little or no lubrication re- 
placement, especially in view of the fact that such 
machines are generally employed by persons who do 
not appreciate the need of proper and regular attention. 
In the use of such motors removal of the lubricant is 
at times also needed and accessibility of drain-off cocks 
or plugs should not be overlooked. 

In spite of the best of construction there are times 
when a motor will burn out due to overload or to long 
neglect. When such an occasion occurs, a construction 
that involves a complete, or even partial, dismantling 
of the machine in order to remove the motor brings 
condemnation upon the machine as a whole. The usual 
causes of the burn out of a motor may be due to over- 
load or to heating from other causes. In the smaller 
sizes the motors are often operated by a tumbler switch 
and, while even this should be provided with overload 
protection, such protection is frequently omitted as the 
National Electrical Code under which the suitability of 
installations is judged permits the use of motors under 
lg hp. without overload protection other than that pro- 
vided for the conductors of the branch circuit upon 
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ONVENTIONAL 
ways of mounting mo- 
tors are not necessarily the 
best for a specific service. 
A—Motors where you 
need them is the net result 
on this driller and tapper. 
B—This vertical, shaft- 
down mounting serves a 
horizontal grinder well as 
is work-isolated. c. 
Close-coupled within the 
business-machine housing 
this motor, as seen from 
below, is right next to its 
essential job. D—Ansgle 
mounting at a functional 
point is followed on this 
type-casting machine. 


which the motor is used. Since more than one motor 
may be used on a branch circuit, such protection fre- 
quently fails to protect an individual motor against 
continued overloads which will in time cause damage 
and interruptions to service. 

Protection against such overloads must therefore be 
provided by proper attention to the use of the device 
as a whole and, as this is often neglected, the necessity 
for motor replacement may occur. The ability to read- 
ily remove and replace the motor will be appreciated. 

Built-in construction, although an essential necessity 
for small devices as well as portables, does not mean 
that the motor shall be so built into its application that 
it will not be accessible for proper cleaning. It is a 
mistaken idea to believe that if the inside of the motor 
is kept clean that is all that is necessary. When motors 
are so built into appliances that they are concealed it is 
obvious that their frames will be seldom cleaned and 
that dust and dirt may collect thereon to such an extent 
that they will in time overheat and burn out. Protec- 
tion of the motor against overheating from excessive 
current does not help in such cases. The frames should 
always be kept free from any accumulation of dirt or 
dust and to make this possible the motor should be so 
placed that any such an accumulation will be readily 
noticed. This is as far as the manufacturer of the 
appliance can go. It is then up to the user of the 
equipment to see that it is kept clean. For many appli- 
cations the flanged motor affords the best opportunity 
for such observation and still preserves the advantages 
of built-in construction. 


TEXTILE MACHINES NEED BUILT-IN MOTORS 


os good opportunity for the use of built-in motors 
is found in the textile field where special pre- 
cautions must be taken in placing the motor to guard 
against a condition of operation that is particularly 
annoying in this class of work. A common practice 
of driving textile machinery that has long been followed 
is that of mounting the motors on the factory ceiling 
and belting down to the machines. This constitutes one 
of the most objectionable types of application. While 
it is of course not of the built-in type it nevertheless 
furnishes a strong argument in favor of built-in con- 
struction. When mounted at ceiling height, the motor 
is in a most difficult position to be given attention and 
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the fact of its being removed from the plane of machine 
operation exposes it to the accumulation of lint which 
is present to a greater or less extent in all kinds of 
textile factories especially those in which cotton goods 


are handled. Textile motors are, as a matter of precau- 
tion, provided with screens, or finely perforated covers, 
with the intention of excluding lint from entrance into 
the motor. If they do this successfully the lint which 
would otherwise enter the frame will pile up over the 
ventilating openings to such a degree that the flow of 
air is reduced, if not entirely cut off, and the motor 
will overheat. A typically good example of the proper 
location for a textile motor is shown in the accompany- 
ing illustration of a cotton roving frame driven by an 
individual built-in motor. As will be noted, the motor 
is placed back of the spindles and therefore free from 


(Continued on p. 66) 
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UT of the airflow 
except insofar 
as their own cooling 
is provided for these 
ventilating unit mo- 
tors are both well 
planned. A—A 
heavy industrial di- 
rect-connected 
application. B—A 
household type attic 
ventilating fan. 
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D ELECTRICAL MANUFACTURING PRODUCT DESIGN CONTEST 


Ass in previous years, leaders in the engineering-design 
of various electrically energized products have accepted 
the invitation of The Gage Publishing Company to act as 
members of the Jury of Award in the Fifth Annual 
ELECTRICAL MANUFACTURING Product Design Con- 
test. The 1939 competition, as described on pages 24-25 
of this issue and first announced in our June number is 
already bringing in numerous entry cards indicating specific 
manuscripts planned for submittal. 

There will be four members of the 1939 Jury of Award 
Director of Design B. P. Graves, Brown & Sharpe Manu- 


D. G. Smellie, chief engineer, The Hoover Company. 
Graduate of Michigan State Normal College with early indus- 
trial experience in the manufacturing and experimental 
divisions of the Ford Motor Company, Krit Motor Company 
and Abbott Motor Car Company. Was supervisor of Manual 
Arts in the public schools of Cadillac, Mich., for three years. 
Later was assistant chief engineer of the Holmes Automobile 
Company. Joined the Hoover Company in 19923 in creative 
design and laboratory investigation covering the whole range 
of domestic appliances. Activities there have included design, 
research, executive assistant to the vice president in charge 
of engineering, patent correlation, direction of development 
and design, and most recently, chief engineer in the super- 
vision of all of the activities previously listed. Readers will 
recall, ““What a Good Design Department Does’, a signed 
story by Mr. Smellie in the April 1939 number of ELEC 
TRICAL MANUFACTURING, 

B. P. Graves, director of design, Brown & Sharpe Manu- 
facturing Company. Graduate of the engineering depart- 
ment of the Rhode Island School of Design in 1904. Entered 
Brown University as a special engineering student in the class 
of 1907. Mr. Graves was first employed by Brown & Sharpe 
as a drafting room apprentice in 1905, was appointed mill- 
ing machine designer in 1915 and became director of design 


facturing Co.; Chief Engineer D. G. Smellie of The Hoover 
Co.; Industrial Designer Walter Dorwin Teague and E. R. 
Searles, editor of ELECTRICAL MANUFACTURING. 

nce again the eHective description and illustration 
of products notable for engineering accomplishment and 
design ingenuity receive industry recognition and bring 
to sponsoring organizations prize awards and publication 
in the October ELECTRICAL MANUFACTURING Product 
Design Number for the best papers as selected by 
the contest Jury of Award. Here are brief biographical 
facts regarding the three non-staff members of the Jury. 


for the company in 1929. He is a member of the American 
Society of Mechanical Engineers and of the Society of Auto- 
motive Engineers. As a member of the advisory committee of 
the mechanical engineering section of the Rhode Island 
School of Design and as chairman of the committee for elec- 
trification of machine tools of the National Machine Tool 
Builders Association, Mr. Graves is active in the promotion 
of industry interests. He recently addressed the North Eastern 
District Meeting of the American Institute of Electrical 
Engineers on the electrical equipment on machine tools. 

Walter Dorwin Teague, consultant on the design of indus- 
trial products. One of the seven members of the Board of 
Design of the New York World’s Fair and the only industrial 
designer on the board. Now serving Eastman Kodak as design 
consultant for the twelfth consecutive year and active with 
the following companies, A. B. Dick, National Cash Register, 
Ford Motor, Montgomery Ward and Heald Machine. Mr. 
Teague planned and designed the New York World’s Fair 
exhibits of Ford, United States Steel, Eastman Kodak, National 
Cash Register, A. B. Dick, Bryant Heater, duPont, Con- 
solidated Edison, and furnishings and decorations of the State 
Apartments in the United States Government Building. He 
is responsible for several exhibits at the Golden Gate Inter- 
national Exposition in San Francisco. 
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TRIPING for surface or color 


contrasts is easily accom- 
plished with wrinkle finishes. 





Long and favorably known, wrinkle 
finishes nevertheless offered some prob- 
lems for the manufacturer-user which 
have largely disappeared with new ac- 
complishments by research men and 
chemists. Today, wrinkle finishes offer 
many types of surface, each easily pre- 
determined for accomplishment, with a 
permanency and attractiveness that is 
making them popular with product pur- 
chasers and makers alike. A quick review. 


ITH more and more electrically-energized 
products appearing with wrinkle finishes the 


possibilities of this relatively low-cost enamel 

achieve new significance. Recent developments make 
this finish available in almost every color, including 
pure white, light shades and pastels, thus greatly ex- 
tending its usefulness and increasing its possibilities as 
an asset in color styling and industrial product design. 
Wrinkle enamels have long been popular both for 
their durable qualities and for their ability to conceal 
welding marks, pin-holes,~metal defects and surface 
imperfections in a one-coat application as compared to 
the several applications necessary with the usual sur- 
facing and top-coats. In the older types of finishes, 
however, these advantages were offset somewhat by 
certain limitations inherent in the enamels themselves. 
As originally developed, wrinkle finishes contained 

a wood oil base. When stored for any length of time, 
thickening or “‘livering” together with hard settling of 
pigment occurred in the container, often to a point 
where the enamel could not be reclaimed. Enamels 
left in partly filled containers quickly formed a thick 
film which, if removed, altered the properties of the 
finish. These factors contributed to poor atomization 


Sag (A) and pine tree (B) wrinkles must be 
A applied vertically. These are medium finishes. B 
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Wrinkle Finishes Enter New Era 















and, as a heavy coat was required to produce wrinkling, 
considerable care had to be exercised in spraying on the 
enamel in order to control uniformity of film. 

After entering the bake oven, the finishes often had 
a tendency to slip down, especially on vertical surfaces, 
causing fatty edges, “sags” and “runs.” This resulted 
in a high proportion of rejects with consequent slow- 
ing down of production. Moreover, the coat would 
be soft and spongy unless baked for at least one hour 
at 350 deg. F. But at this high temperature, the clear 
wrinkle finishes turned dark brown. Thus, the color 
range was limited to blacks and very dark colors. 

These various drawbacks led many manufacturers 
to believe that special equipment and technical knowl- 
edge were required in order properly to apply wrinkle 
enamels. Others, through costly experience, condemned 
them as impractical finishes, beyond ordinary control. 


APPLICATION PROBLEMS SIMPLIFIED 


ECENT developments have changed this picture en- 

tirely. The new wrinkle enamels contain synthetic 
resin bases which are allied to the plastic moulding 
compounds. They are of low viscosity, have greater 
covering power, can be applied with a uniformly fine 
grain, and need only a clean spray gun nozzle and 
uniform oven heat to produce a finish offering an 
unusual combination of wear resistance, eye-appeal and 
economy. When kept in sealed cans, they can be 
stored for several months without deterioration. Low 
baking temperatures have removed the former limita- 
tions in color and a wide variety of shades ranging 
from pure white to dark colors is now available. 

As a result of these improvements, wrinkle finishes 
have greatly extended their range of potential applica- 
tion. Complete atomization permits fine uniform work, 
although coarse and heavy textured finishes can be ob- 
tained if desired. In the following paragraphs, the 
more popular effects in wrinkle enamels are indicated. 
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THESE are all synthetic resin base wrinkles the 
amount of thinner used yielding the several forms 
designated successively A—E as, extra heavy, 
heavy, medium, small and very sma 








Sag wrinkle, a combination plastic, varnish and syn- 
thetic base, may be applied to vertical surfaces only. It 
is supplied in either a heavy or medium grade. One 
formula is used throughout, the grade of finish being 
determined by the setting of the spray gun nozzle. 
When applied to metals and other materials which will 
stand heat, it must be sprayed heavy enough to create 
“runs” which give the appearance of draped curtains. 
It is then baked at 225 deg. F. for three hours. 

Pine Tree wrinkle is caused by very small “runs” 
which set immediately under heat to give the appear- 
ance of miniature pine trees uniformly distributed over 
the entire finished area. This finish also requires a 
vertical surface. It is supplied in three grades, heavy, 
medium and small. One formula is used throughout, 
the design being governed by the amount of material 
sprayed, adjusted at the spray gun nozzle. It requires 
a bake at 225 deg. F. for three hours. 

Birdseye wrinkle requires more care in application 
than other types of wrinkle finish. When correctly 
sprayed, it provides a finish of exceptional character 
suitable for such products as aircraft instruments, 
laboratory equipment, clocks, door chimes, etc. It gives 
the effect of small craters or “eyes” and is supplied in 
three grades, heavy, medium and small. But one 
formula is required, the variation being derived from 
the amount of enamel applied. After spraying, the 
product is first baked for one-half hour at 100 deg. F. 
in order to set the “eyes.” A finish bake at 225 deg. F. 
for three hours then follows. 

Uniform wrinkle gives a very even design over the 
finished surface, with each individual wrinkle being 
identical in size and character. It is supplied in five 
grades, extra heavy, heavy, medium, small and very 
small. Each grade requires a different formulation, 
and all are applied in the same manner with the same 
nozzle setting on the spray gun. Where a synthetic 
base is used, it is only necessary to bake a uniform 
wrinkle for one hour at 225 deg. F. Typical products 
using this type of finish include business machines, 
where glare elimination is important, vacuum cleaners, 
air conditioning equipment, heating units, etc. 

Opalescence wrinkle is basically the same as uniform 
wrinkle and is produced. by adding opalescence to the 
uniform formulations. Materials such as pearl essence 
may be ground in the colored wrinkle enamel to produce 
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an iridescent effect. Aluminum, gold or bronze pow- 
ders, when mixed with the wrinkle enamel or added 
as an extra coating, produce attractive metallic effects. 

Application of wrinkle enamels, while relatively sim- 
ple, requires a few precautionary measures to insure 
best results. Spray guns must be adjusted properly 
and kept clean in order to avoid distorted patterns. 
Good coatings are obtained by applying a light, wet 
coat using 8 to 10 pounds of air for fluid pressure and 
65 to 70 pounds of air for atomization. Use of agitator 
equipped pressure tanks, so that the wrinkle enamels 
may be continuously stirred, helps to maintain uniform 
color shades. This is especially important where metal- 
lic powders are heid in suspension. The amount of 
enamel kept in a pressure tank should not exceed a 
few hours’ supply because of the tendency for these 
quick drying finishes to pick up air rapidly. 

Surface finishing operations, preparatory to spray- 
ing, are reduced to a minimum where wrinkle enamels 
are used. Seams, welding marks and other surface im- 
perfections are easily covered in a one-coat application, 
making priming, sanding and other preliminary opera- 
tions unnecessary. Thus, it is often possible, where a 

(Continued on page 76) 
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R/ROSEYE is a special and un- 

usually satisfactory finish for 

instruments and similar small- 

area products. Here are three 

grades, A—C, small, medium 
and heavy. 
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Mhe Edletor Joos It — 


VERYONE who has been responsible for, or who has partiet- 
. pated in, outstanding accomplishment knows that such results do 
r not “just happen”. Men must dream and plan, struggle and sweat, 
GOOD PRODUCTS to bring notable things about. Whether it be superlative products 
NEVER “HAPPEN’’ and service or perfection in line and color values, the conclusion is 

unavoidable that in the search for the best way or even the better 
way to engineer a machine or appliance planned efforts and constant 
evaluation and re-evaluation of significant facts are essential. 
With an electrically heated product to bring to commercial accepta- 
bility the engineer-designer may all too easily let the slide-rule and 
hand-book approach run away with what should be his better judg- 
ment. For all the slide-rule and hand-book technique that can be 
mustered will not enable one to avoid the pitfalls that lie within un- 
considered factors inherent within a specific design problem. As 
J. C. Adams points out in this issue, it is not even enough to en- 
gineer the electrically heated appliance because, for example, carry- 


over ideas at the assembly bench as to how a loop of wire should be 


made may invalidate the product’s service results disastrously if 
specifications are neglected. 

[It is the same with many other things, as even a rapid examination 
of a single copy of ELectrRIcAL MANUFACTURING will often show 
and just such a recognition lies behind that publishing program which 
: leads us each year to the annual ELEcTrRIcAL MANUFACTURING 
Product Design Contest and our October number which brings a 
climax to the recognition of progressive practices as they have been 
reflected in recently developed products. 


S with any revolutionary, even though long heralded, develop- 
A ment television and its future bring several widely diverse 
WHICH WAY opinions from many minds. Some say, a great new industry tri- 
TELEVISION? umph that will duplicate with accelerated pace the accomplishments 

of radio; an industry building constructively upon hard-won ex- 
periences in that field and rapidly gaining maturity. At the other 
extreme, on the basis of a highly realistic recognition of engineer- 
ing and commercial difficulties, comes the gloomy warning that ex- 
pensive parts, costly transmission facilities, new broadcasting tech- 
niques and psychological factors of sight and sound perception are 
all but inextricably involved and so difficult to conquer that a decade 
must pass before significant commercial results can be obtained. 
What is the true picture? 

All extremes are untenable and essential truth may safely be 
assumed to lie somewhere in between but any impulse to accept 
today’s tubes and accessories as more than stepping stones to more 
ultimate engineering facilities should be avoided. In general, manu- 
facturers who now enter this field should be prepared to pay for 
their experience considerably in advance of their opportunities to 
realize upon it. 
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FLEMENTS of a special and some- 
what difficult heater problem, a 

tea brewer. A—the materials. B 

the assembly. (—the brewer base. 


EW probably appreciate how highly competitive is 
the field of electrically heated domestic appliances. 
For example, the price of the ordinary flatiron 
(first of the household devices to become electrified ) 
has been cut to one-half within the past dozen years 
while quality has constantly improved. By actual 
laboratory test an iron’s useful life has more than 
doubled, its nickel finish has given way to non-tarnish- 
ing chromium, and numerous labor saving features 
have been added for good measure. These things just 
haven't happened by chance—they have been the result 
of engineering ingenuity and the flatiron is only one 
of a myriad of examples. 
In the development of electrically-heated products 
cost-cutting, material- and labor-saving economies have 
constantly to be kept in mind. It must be apparent that 


BY J. C. ADAMS 
ASST. TO MANAGING ENGINEER 
APPLIANCE SECTION 
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When Designing-In 


Accepted practices vary in the handling of 
resistance elements for producing useful 
heat in electrically-energized products but 
there are a number of basic principles upon 
which successful design-engineering 
approaches may be made. Here is a 
tangible review by one whose activities 


have included being designing engineer 
of heating devices for General Electric. 


the selection of structures of unquestioned stability is 
comparatively easy if high cost is of no consequence 
but that experience and ingenuity are required if low- 
cost, interchangeable part, percentage inspected manu- 
facture is intended. 

Products involved cover a wide range of uses and 
character of services as well as of first cost and perform- 
ance life, but the design problem boils down to heating 
element application by one of the three means of heat 
exchange (radiation, conduction or convection) or by 
some combination of them. Strictly speaking, the three, 
at least.in some degree, are always in combination be- 
cause a heated element must radiate to its surroundings, 
normally convects the air or gas in which it is immersed, 
and is bound to lose heat conducted away by its sup- 
ports. For any particular application there is usually 
a desire for but one means of heat exchange, the other 
two being present as unwanted “losses” tolerated only 
because of limitations of materials or their employment. 

The flatiron is a good example of unit design for 
major heat exchange by conduction. An ideal element 
would direct all its energy to the fabric ironed. Prac- 
tically, with the present stage of the art, about a third 
is convected from the iron’s upper structure while there 
is a minor loss sustained through radiation. As an 
illustration of heat flow by convection the so-called fan 
heater is typical but conduction is present through the 
heater’s frame and there is minor radiation. <A large 
portion of the sunlamp’s output is by radiation but there 
is substantial conduction and convection also. 
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It would be impossible in any relatively brief dis- 
cussion to cover all of the intimate detail in the design 
of heating elements applicable to all types of such de- 
vices, but some examples may be most helpful. No 
intentional over-stress has been directed to either the 
good or bad features of any product chosen for design 
illustration. It is recognized that there are usually 
several acceptable solutions to most design problems 
which vary in their emphasis on certain features, but 
still meet the basic requirements. 


N HEATING element design there are a number of 
significant considerations, the most important of 
which are the element alloy, the element support, and 


Heating Elements 


the means for directing or blocking heat flow. Coupled 
with this the ease of service repair or replacement is an 
important factor which must be provided for. 

Intensive research has resulted in a series of heating 
element alloys reasonably priced, sturdy in_ stability, 
and with convenient shapes and gauges. Of these al- 
loys four are most widely utilized; (1) nickel-chromi- 
um of substantially “80-20°" composition for use where 
temperatures up to 200 deg. F. are encountered such as 
for radiant air heater elements, (2) nickel-chromium- 
iron in 61-16-23 per cent proportion where tempera- 
tures do not exceed 1700 deg. F. such as for mica sup- 
ported toaster elements, (3) a nickel-chromium-iron 
combination of 35-18-47 currently popular for roaster 
elements where temperatures can be held below 1400 
deg. F., and (4) copper-nickel of 55-45 for up to 800 
deg. F. for such as heating pad elements. 

The subject of element material selection has been 
previously presented by ELectricAL MANUFACTUR- 
ING* but a little extra comment will not be out of 
place at this point. The accompanying tabulation is 
interesting from an economic standpoint: 


COMPARISON OF THE FOUR ALLOYS 
(ALL BASED UPON NO. 24 WIRE GAUGE) 


Approx. 
Alloy List Ohms Feet Ohms Ohms per 
Comp. $/lb. per ft. per |b. per lb. $ 
80-20 3.40 1.61 865 1393 410 
61-16-23 2.40 1.67 882 1473 614 
35-18-47 1.80 1.49 926 1380 767 
55-45 1.90 0.728 820 597 314 


It is immediately evident that the designer should logi- 
cally select the least expensive alloy which will fulfill 
his requirements. To the unwary the choice of too 
cheap an element material often results in high service 
expense and loss of consumer confidence. Even with the 
best of intentions a designer may meet with field trouble. 
A case in mind involved the selection of high iron con- 
tent alloy for a heating pad element—perfectly legitimate 
* See “Which Resistance Wire for Heating Elements,” ELec- 
TRICAL MANUFACTURING, December 1935 and “In Selecting Re- 
sistance Wire,” March 1938. 
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LEMENTS of a 

typical toaster 
design. This is a 
“double pitch” 
layout and the ele- 
ment winding, cut 
to required cold 
resistance, is 
initially stretched 
to length sufficient 
to permit threading 


e-ONE OF THE ELEMENT 
TRAVERSES through upper and 


rt LOO f-INSULATED ELEMENT 
NSULATOR arte 

d- LOWER ELEMENT LOOP a4 - SLIDE OF 
INSULATOR Siia(e eee.) 


SIDE HOOK 


lower insulators 

and attachment of 

ends to terminal 
screws 





as far as temperature and other apparent considerations 
were concerned. The asbestos core on which the ele- 
ments were wound contained traces of salt from the 
process of curing the fiber which attracted moisture 
rusted the iron, and produced “‘open” circuits. After 
costly service replacements a change was made to the 
copper-nickel alloy (at little extra expense) which com- 
pletely corrected the trouble. 

Then, with the appropriate alloy selected, there is 
another urge for economy in the deciding of proper wire 
gauge. There is economy in adopting as small an ele- 
ment section as conditions will permit. 

In the development of an inexpensive toaster which 
was nationally sold for several years, extensive labora- 
tory study and test was made on an even wider variety 
of wire gauge sizes than above indicated. Under con- 
sideration were such as (1) wattage required, (2) 
toasting speed, (3) effect of voltage variation, (4) 
toast quality, (5) uniformity of browning with varying 
conditions, (6) effect of air drafts, (7) element rigidity 
or resistance to sagging and growth under heat, (8) 
life duration, and (9) cost. 

Happily, in this open-coil toaster design a fair lati- 
tude of gauges could be studied because the space for 
the element was ample and a wide variety of arbor 
diameters were employed. Tests conducted on gauges 
heavier than No. 21 ruled out these because of cost and 
the additional support required for their appreciable 
weight. The sizes lighter than No. 24 were eliminated 
because, even when they were wound on very small 


Two types of heater elements. Mica-wound 
toaster and mica-embedded flatiron units. 


























































































SOME UNIT FACTORS FOR WIRE 





*For this particular illustration a 660 watt, open-coil, 115 volt 
toaster element was selected which requires a cold resistance of 
about 19 ohms. 


arbors, they had to be stretched out so much that they 
were subject to “chilling” in air drafts. Of the four 
gauges left in the running, No. 21 was to be preferred 
from a majority of angles, however No. 22 was finally 
selected, being a close contender and less expensive by 
several cents. 

In order to achieve uniform distribution of toast 
browning it was found necessary to “double pitch” the 
coiled element loops. This was set-up in regular manu- 
facture through the use of a combination stretching and 
final assembly fixture. 

A few interesting details are recalled in connection 
with this toaster development which, if included here, 
might prevent others from making costly design errors 
not only on toasters but also on any open-coil heated 
device. Experience indicates that the points at which 
heating elements are attached to terminals are always 
a source of concern. It is generally better to shy away 
from brass to nickel-plated steel for terminal posts and 
screws whenever there is appreciable heat (above 400 
deg. F.). Brass, being a zinc bearing alloy, tends to 
disintegrate, particularly if unplated, causing increase 
in contact resistance, arcing, and eventual burn-out. It 


UCH a sandwich grill design as this called for 

extraordinary skill in the handling and specifi- 

cation of materials because of conflicting demands 
for specific service characteristics. 





Gauge | Ohms/Ft. | $/Ib. | Ft./lb. | rt./winding* | ¢/winding 
a7 0.321 ¥.34 172 59.3 80.7 
18 0.406 9.41 | 218 46.7 51.6 
19 0.502 2.50 269 37.8 35.2 
90 0.635 2.60 341 99.9 99.8 
21 0.800 2.75 430 93.8 13.2 
99 1.02 9.95 545 18.6 10.2 
93 Ter 3.15 684 14.9 6.9 
94 1.61 3.40 865 11.8 4.6 


OW, for a 
specific toast- 

er design problem, 
costs per winding 
were related to 
possible choices of 
resistance wire “20 
gauge. 


ENTS PER WINDING 
$$ 3S 8 





I7 18 19 20 21 22 23 24 
NO. OF WIRE GAUGE 


is well to watch out for operators who “nick” the ele- 
ment ends with their pliers or clippers when they attach 
them to terminal posts and clip off excess. A “pet prac- 
tice” is the crossing-over of element ends which re- 
sults in trouble from the evident reason that the element 
wire section is reduced at the point of nick or cross- 
over (when terminal screw is solidly set-up) and a 
“hot spot” develops. It is very hard to get an operator 
or an inspector to fully appreciate the importance of this 
point; it can shorten element life quite appreciably. 


WIRE CHARACTERISTICS TO BE CHECKED 


OST designers become accustomed to taking the 
product of a resistance wire vendor “pretty much 

for granted” as to maintenance of quality and uni- 
formity. It is true that the reputable ones turn out an 
amazing product by careful testing and process control 
but in isolated instances lots of material have been 
known to cause trouble. With designs calling for 
“heavily loaded” elements (namely, sheathed-wire units 
for ranges) it is a wise material control section which 
checks samples of incoming resistance material, even as 
to life (by means of ASTM equipment and procedures ). 
A running-check can easily be made for uniformity of 
temper by the operators themselves. Lack of such 
uniformity means uneven “pitch” when the coil is 
stretched out and sometimes considerable variation on 
coil diameter after it has “sprung-back” on the winding 
arbor. Usually operators will promptly report “scaled 
or splintered” wire surfaces (a very infrequent defect ) 
because of either finger cuts or winding pad wear. One 
other thing, the designer would do well to recognize 
the practical limitations of the media with which he 
works. This applies particularly to the “heart of the 
device”’—the resistance material of the heating ele- 
ment. He can load it too heavily, inadequately support 
and connect to it, subject it to “unfriendly surround- 
ings’, and ignore the vendor’s manufacturing tolerances 
as to ohmage, all too readily. It is best, when at all in 
doubt, to prepare a sample or samples in the model-shop 
and make appropriate tests. In some cases it is even 
desirable, although more expensive and time consuming, 
to put out 50 or 100 devices from first tool try-out parts 
on “field test” where they can be periodically inspected. 
Now, as to heating element supports; mica is the 
“old standby” where high temperatures do not prevail. 
(Continued on p. 57) 
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@ Heli-O-Lite of the C. F. 
Pease Co. 





@ Photographic, close-coupled, 
35 amp., arc lamp. Engineering 
by H. J. Brunk, chief engineer for 


Pease. Exterior design by Barnes 
& Reinecke. 


@ Notable improvement, 
through re-design, of an established 
working tool of photographers, 
lithographers and engravers. 
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make the most of 


@ Glimpses of the newest and best in 
the broad field of electrically-energized 


products as designers and engineers 





Conversion oil burners that are truly unit 

products styled and engineered for new accept- 

ances. Here a blue slate gray baked enamel 

finish with chromium trim includes a new tur- 

bine type air feed especially well adapted to 

effective, economical combustion in small 
furnaces. 





Virtually one half the size of the average port- 
able radio this new, entirely self-contained model 
weighs but nine pounds and requires no plug-ins 
for ground for its operation. Engineering called 
for a new booster antennas circuit, revolutionary 
type speaker and circuits that cut the battery 
drain in half. Covered with attractive weather- 
proof luggage fibre with leather handle incor- 
porating owner identification. 



















technical progress. 
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An improvement over 
the familiar oscillating 
type of electric fan? 
Here the fan becomes 
an attractive piece of 
furniture unrestricted 
by precedent or tradi- 
tion. Designed by 
Frederic $. Grover & 
Associates. Air de- 
livery remains essen- 
tially unchanged from 
the wire guard models. 
Motor oscillates 
through an 83 deg. 
arc. Available with 
12 and 16 in. blades. 


F. A. Smith 
Manufacturing 








Within the reinforced molded 
plastic cover which tightly 
houses the operating mechan- 
ism notable engineering prog- 
ress has been made here. The 
mechanism is of the unit type 
construction with double 
break, silver alloy contacts 
supported upon a die cast 
frame virtually dust and dirt 
proof. Styled by Barnes & 
Reinecke. 


Allen Bradley 


General Electric 




































Packaged weather in six sizes of 
units is offered by this new line 
of air conditioning units. Keyed 
to the commercial store, shop and 
restaurant market, ductwork is 


unnecessary; installation 


Sturdy and trim lined yet with 
fully accessible motors and con- 
trols this multiple head machine 
performs a number of coordinated 
drilling, boring and reaming 
operations. 


Baker Brothers 


easy. 
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Show window cook- 
ing. Behind two panes 
of 9144 x 81% in. heat 
resisting glass the 
housewife sees her 
baking and roasting in 
progress in the newest 
of electric ranges. The 
interior of the oven is 
electrically lighted, 
too. Other features 
include deep well 
aluminum cooker and 
light indication of op- 
erating temperatures. 
Westinghouse Electric 


£ 


& Manufacturing 





Smartly styled and available in a number of harmonizing 
color combinations this unusual hot plate includes a 
reflecting refractory brick, heat retainer baffle and 


convection ventilated interior. 





Showing that utilitarian values and trim appear- 
ance of testing instruments need not be in con- 
flict this new wattmeter and voltmeter devised 
for the simplified testing of radios, refrigerators, 
fractional horsepower motors and household 
appliances is incorporated in a handy leather 
case and operates through plug-in connections 
with the device to be tested. Indicates ac. volts 
and ac. watts over dual ranges. Provided with 
a push button to protect wattmeter during 
starting period. 


Triplett 
Electrical 
Instrument 


Greenlee 
Brothers * 
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Intercommunication on a more effective plane. 
This equipment provides for radio, phonograph 
or voice amplification as well as intercommunica- 
tion with as many as forty outlying stations. 
Of desk type, in walnut finished cabinet and 
embodying an 8 in. audible monitor, 25 watt 
amplifier, radio tuner and phonograph turntable. 


Re-designed and available 
in four attractive colors, 
+>) this popular form of flex- 
@ ible blade fan is off to 
another season. Photo 
courtesy of Bakelite Cor- 
poration. 


Diehl Manufacturing 

























Designed to meet the requirements of general screw 
products work this four spindle automatic screw machine 
has been devised with sufficient flexibility to meet many 
unusual and exacting production requirements. Direct 
motor drive mounted on the front of the bed below the 
spindle carrier housing with control through start and stop 
push button stations at the top of the gear box within easy 
reach of the operator. 






| New uses for electrical energy are 
| continually being developed. In 
every field the electrical way is 
becoming the way. The spread of 
| electrical manufacturing marks con- 

tinued advances in product progress. 






























No longer than an 
incandescent lamp, 
this steam generator 
has a thermal effic- 
iency of 90 per cent 
because the heating 
coils are directly im- 
mersed in water. 
Made in 1000, 1500 
and 2000 watt sizes 
with evaporating ca- 
pacities up to 5.7 lbs. 
of water per hour. 
Can superheat steam 
to 350 deg. F. 

















Screen heating by electrical resie*ance of any metal screen 
of any size mesh is accomplished with this low-voltage 
electric screen heater. Equipped with eight taps to range 
in temperature from 50 to 600 deg. or more according to 
specific applications. All transformers are of low voltage. 
Operates on Ac. current. 





Novel Applications 





High fidelity sound 
recording on film and 
instantaneous frepro- 
duction without pro- 
cessing or treatment 
now possible with this 
filmgraph. Operates 
in conjunction with 
standard projector 
microphone and audio 
amplifier for making 
talkies. 


Miles Reproduce 








¢ 2 i ll ma 

Just press the button in the front of handle and 

this iron lifts itself up. Other features include 

3-speed selector, tested dial of fabrics, gold alloy 
thermostat contacts, etc. 


For comparing, grading, matching and analyzing 
colors the operation of this instrument is based 
on the electrical measurement of reflected light. 
Its scale has two calibrations, one for brightness 
comparison, the other for making blue, red and 
green color tests. An adapter is used for the 
“gloss” test. Light sensitive cell is self-generat- 
ing and connects directly with meter. 


For conducting chem- 


ical analysis by means 
of dripping mercury 
electrode this instru- 
ment is 
tained unit, compact 
and portable. Operat- 
ing potential is sup- 
plied by a set of dry 
cells contained 
case. On panel are all 
controls and brackets 
necessary for opera- 
tion. Current is read 
from a long galvanom- 
eter scale. 
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Pioneering 


In Television Receiver 


Engineering 


To successfully introduce a highly complex product for 
popular use into a new, untried and uncertain field of 
application requires far-sighted planning ahead com- 
bined with rigid analysis of the completed product from 
every possible use angle. With unusually complete 
facilities of transmitting station, research laboratory, 
tube shop and manufacturing plant, the Allen B 
Du Mont Laboratories has utilized each of these indis- 
pensable units to further the carefully planned develop- 
ment that has made their receivers notable ‘‘firsts’ . 


N THE early days of radio, almost any set that worked 
would sell. The wonder of hearing music and voices 
“through the air” quite overwhelmed any conscious- 
ness of imperfection in their early reproduction. | 
venture to say, however, that that wonder will be short- 
lived in the case of television. For one thing, the 
inevitable comparison of televised pictures with the 
high quality of image reproduction in present day mov- 
ing pictures can only result in a critical evaluation of 
the television screen in terms of clarity and steadiness. 

Then too, the eye seems to be more critical and at 


BY DR. THOMAS T. GOLDSMITH, JR. 


DIRECTOR OF RESEARCH 
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the same time to tire more easily than the ear. There 
are large numbers of people who are insensitive to 
gross imperfections in tonal quality and for whom the 
limited accomplishment of the average present day radio 
set is entirely satisfactory. But let these same people 
view television pictures that are either ragged, flicker- 
ing, distorted, dark, of poor definition or contrast and 
they would not be long in voicing their complaint. 

Thus, during the early days of television manufac- 
turers of receiving and transmitting equipment alike had 
to labor strenuously to bring reception up to a relatively 
high level of visual reproduction before they dared to 
cross the commercial threshold. And because of this 
necessity we, ourselves, have had many formidable 
problems to overcome before we could bring our own 
television receiver up to the point of manufacture. 

In a product as complex as a television receiving set 
it would be impossible to say which part was most im- 
portant. But certain it is that the entire operation of 
the set is going to be judged by the device which 
produces the final image—the cathode ray tube. In 
the past, mechanical devices such as scanning discs were 
utilized but the inherent speed limitations of such equip- 
ment prevented the attainment of anything like the 
clarity, steadiness and definition that were required for 
popular use. 

In the cathode ray tube, however, was found a high 
speed, sensitive, dependable instrument for producing 
images of the desired quality. A “beam” of electrons 
which varies in intensity as it travels back and forth 
across a fluorescent screen at the rate of more than 
two miles per second traces the entire image. The 
“beam” of electrons originates at an indirectly heated 
electrode or cathode close to the socket end of the 
tube which is made of nickel coated with barium oxide. 
The stream of electrons so emitted is converged and 
directed out through the neck of the tube by other 
nickel electrodes or anodes so that it emerges into the 
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actually the end 
of the cathode 
ray tube which is 
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ABLE model 
design for 
demonstretion 
with glass side 
panel to permit 
viewing of in- 
terior. The large 
14 in. cathode 
ray tube and a 
Few of the 
twenty-one other 
vacuum tubes are 
visible. Although 
six controls are 
used, tuning is 
relatively easy. 


enlarged mushroom-shaped part of the tube as a narrow 
beam. This forms a spot of light as it impinges upon 
the screen of fluorescent materials coated on the inside 
of the flat tube end. To make this tube useful as a 
television image producer, some means must be pro- 
vided for causing this “spot’’ to vary in intensity from 
dark to bright and to travel again and again over the 
screen so rapidly that a continuous pattern or picture 
seems to appear due to the persistence of vision in the 
eye. This electronic beam may be directed back and 
forth, up and down the screen by either an electro- 
magnetic or an electrostatic control system. In the 
former, coils are used to produce two sets of electro- 
magnetic fields at right angles to each other. In the 
latter, two pairs of nickel plates are mounted inside 
the tube at right angles to each other and relatively 
close to the normal path of the beam. Any variation in 
potential or charge on these plates causes the beam to 
move up or down, back and forth. 


TYPE OF TUBE IMPORTANT 


INCE we were going to build our own cathode ray 

image producing tubes and since the type of tube 
used affected the circuit design, it was most important 
that we give full consideration to the advantages and 
disadvantages of both types of control. Thus, the 
electrostatically controlled tube was more expensive to 
build but on the other hand the auxiliary equipment 
needed for use with the electro-magnetic type offset 
its own cost advantage. These and other factors all 
had a bearing in our consideration. Finally, however, 
one important factor indicated that the electrostatic type 
was our best bet. 

It seems that in a cathode ray tube, not only are 
electrons emitted by the heated cathode, but negative 
ions are driven off from the secondary anode as well. 
With electrostatic focus, these negative ions are not 
attracted or repulsed by a magnetic field so that using 
a control system of this type the stream of ions would 
not move with the electron beam but would tend to 
focus on one spot in the middle of the fluorescent screen. 
After a period of continuous bombardment by these 
negative ions this spot turns brownish and forms a 
permanent disfigurement of any image that appears on 
the screen. With the electrostatic system of control, 
these negative ions are moved back and forth across 





the screen with the stream of electrons and so no brown 
spot is formed. That was the type of tube we decided 
to employ in all our receiving sets. 

Next arose the question as to how large the tube 
should be, for this in turn would limit the size of the 
screen on which the image would be viewed. The con- 
struction of very large cathode ray tubes is not only 
expensive but impractical because a great deal of aux- 
iliary equipment is needed and the set itself must be of 
considerable size to accommodate the tube. Then too 
we had to consider the limit of definition that could be 
obtained and the amount of light intensity provided. 





SHOWING assembly of capacitors, chokes and 

resistors on lowest of four equipment levels. 

Most of the parts had to be specially designed 

because of the high voltages and extremely wide 
wave-bands used. 


In the standard system Of transmission now in use 
the electron beam is caused to move across the screen 
441 times per frame or one complete traversing of the 
screen. Actually under the present system the beam 
moves over the entire screen twice for each frame; 
once on the “even” lines and once on the “odd” lines. 
This procedure which is followed to eliminate flicker 
is called “interlacing.” If there are to be no horizontal 
dark gaps showing across the screen the spot must be 
large enough so that the visible edge of two adjoining 
lines of travel just come together. Thus to produce a 


9 inch picture height for example, a spot of about %o 


ATHODE ray 

tube “gun struc- 
ture’. A. Showing 
assembly by spot 
welding. Electrodes 
are of nickel which 
welds easily, holds 
its position accurate- 
ly. B. Various stage; 
in construction 
showing cylindrical 
tubes which focus 
electrons into beam 
and electrostatic 
plates at right angles 
which deflect beam 
to scan picture. 
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inch diameter would be required. Now, what sort of 
definition would be provided by a spot of that size? 
Tests have indicated that with 50 scanning lines to the 
inch satisfactory detail and intensity of illumination is 
presented for viewing between the distances of four 
and ten feet or about the limits of viewing in the home. 
To provide this size of screen a somewhat larger 
diameter tube would be required and we finally settled 
on a 14 inch diameter as suitable. 

A 14 inch tube is good sized as cathode ray tubes go. 
When it is considered that a vacuum of about 10-® mm. 
must be attained in a tube of this size, one can readily 
understand the necessity for correct shape and material 
to resist the force of several tons exerted on it by the 
atmosphere. A special heat resistant glass is used which 
can be readily annealed to relieve any strains set up 
when that part of the neck supporting the electron emit- 
ting and controlling electrodes or “gun structure” is 
sealed to the tube proper. Careful examination in a 
polariscope combined with the annealing operations 
serves to remove any weak spots in the tube wall. But 
we make sure of their safety by testing them in a 
pressure tank under three atmospheres. 

The electrodes are constructed of nickel which is 
strong and elastic at high temperatures so that it re- 
sists warpage and distortion in manufacture and use. 
This is most important since any variation in position 
of the tube elements would seriously affect its opera- 
tion. This metal also has a low gas content and readily 
yields this content up at moderate temperatures. 
Facility in production is gained through adaptability to 
spot welding which is used in the cathode assembly. 
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QUIPMENT is 

located on four 
levels. A. Showing 
location of six con- 
trols and some of the 
Platforms are 
of sheet steel with 
angle bracing. B. In 
rear are preliminary 
adjustment controls 
utilized when set is 
first installed. Not 


level are most of the 
capacitors, chokes 
and resistors. 


lowest 


One significant improvement that we have incorpo- 
rated in these tubes is an intensifier which serves to in- 
crease deflection sensitivity thereby lowering modula- 
tion voltage requirements and making filter needs more 
economical. This is accomplished by means of an 
auxiliary electrode placed around the tube near the 
screen and which serves to accelerate the electronic 
beam after it has been deflected, without any increasing 
demand on the modulator or deflection circuits. 


DIRECT VIEWING IS CHOSEN 


ne a tube of this diameter is about 2 ft. long so 
that its position—whether horizontal or vertical— 
would have a considerable effect on the proportions of 
the set. Thus if the tube were placed vertically the 
set would have proportions comparable to the present 
radio console. If placed horizontally the set would have 
to extend back at least 2% ft. to totally enclose the tube. 
Here again a choice had to be made although it was 
not an exclusive choice in that we would probably have 
calls for the alternative type and would supply them. 
Actually it was a choice between indirect and direct 
viewing for with the tube in a vertical position a mirror 
placed above it at an angle would be necessary to per- 
mit people to view the image from their seats. We 
chose to standardize on a horizontal location of the 
tube, believing that direct viewing of the screen would 
be psychologically more acceptable and that a greater 
clarity, brilliance and angle of vision would be provided. 

In designing the set itself we had many of the com- 
mon design objectives to consider such as economy in 
number and cost of parts, compact size, pleasing appear- 
ance, simplicity and reliability of operation, practicability 
of repair and adjustment. Perhaps the most important 
of these considerations were simplicity and reliability 
of operation. After all, when you start out to manu- 
facture one of the first products of a kind you cannot 
afford to forget that the ultimate public reaction is 
going to be determined in no small degree by the suc- 
cess or failure of its first purchases. From this stand- 
point then, considerations of economy and number of 
parts became of secondary importance. 

We could have put fewer and less expensive parts in 
our sets and still made them work but we didn’t feel 
as if the risk were worth the resultant saving. Actually 
we used twenty-two vacuum tubes, ninety-one resistors, 
ninety-four condensers, twelve transformers, eight in- 
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ductances and chokes together with various and sundry 
other parts and made certain that each was of high 
quality and proper design for its intended use. 

We had difficulties in designing the circuit and we 
had still more difficulties when it came to obtaining the 
necessary parts. In many instances parts were not 
available to meet our specifications and had to be de- 
veloped especially. 


PARTS REQUIREMENTS CRITICAL 


HUS it was found that transformer requirements 

were extremely critical because of peculiar wave 
shapes and the necessity for maintaining magnetic leak- 
age at a low level to prevent interference with operation 
of the cathode ray tube. High voltage requirements re- 
quired special construction to prevent corona which 
would cause static interference. Because of these re- 
quirements, an oversized coil was used and high per- 
meability steel sheet provided for shielding. Critical de- 
mands were placed on the receiving circuit transformers 
which had to be designed to pass a frequency band of 
4 megacycles without distortion. 

The resistor requirements called for types that would 
handle high voltages and low currents rather than 
ability to withstand high heat. 

The condenser problem was to construct moisture 
proof structures to insure long life, reasonably small 
size and suitable provision for unusually high voltages. 

Of the vacuum tubes there were five special types 
built to our design specifications. 

In developing the set proper we had to enlarge our 
research department and for this purpose engineers 
who had had extensive radio experience were trained 


CATHODE ray tube structure: 1. Pins, 2. Deflection 
plate terminals, 3. Base, 4. Stem, 5. Getter, 
6. Circular high voltage press, 7. Heater element, 
8. Cathode, 9. Modulating electrode, 10. Preacceler- 
ating electrode, 11. Sliding support, 12. Support mica, 
13. Focussing electrode, 14. Accelerating electrode, 
15. Alignment mica, 16. Vertical deflection plates, 
17. Horizontal deflection plates, 18. Insulated spring, 
19. Contact spring, 20. Static shield, 21. Electron 
beam, 29. Intensifier electrode, 23. Intensifier terminal, 
924. Fluorescent screen. 25. Pattern, 26. Glass blank. 


CATHODE ray tube. A. While being exhausted el- C 
ements are heated by induction to drive off any gas. 
Tube is also in operation to drive off gas from fluores- 
cent screen. B. To make sure of their strength these 
tubes are tested in a tank under two to three atmo- 
spheres pressure. ©. Examination in polariscope 
reveals interior glass strains by colored patterns in 
mirror. Narrow band around tube near screen end is 
intensifying electrode. 


in television circuit design. These men were given the 
assignment to design a receiver that would be usable in 
the home, practicable and economical for manufacture 
and foolproof from a safety standpoint. The last re- 
quirement was necessary because of the high voltages 
(up to 8000 volts) which are necessary for operation of 
some of the circuits. 

After a satisfactory circuit had been designed, hand- 
made models were constructed and placed in the field 
for extensive tests on all types of signals that were 
likely to be encountered under normal operation. 

In the laboratory some of these models were run on 
continuous tests under normal and abnormal operating 
conditions to show up any weaknesses in the various 
parts used. Special precautions were taken to avoid 
such difficulties, however, for the individual components 
had ratings far in excess of what is normally required 
and had been carefully designed for each job. 

After the design was tested and approved it was 
turned over to the production department where 20 
complete receivers were built by production methods 
which, of course, differ widely in many respects from 
laboratory methods. During this trial production period 
the methods of construction and assembly were carefully 
observed and revised where necessary. 

(Continued on p. 68) 
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Executives, product designers, engineers . . . all those responsible for product development. . . 
may promptly secure any of the. items listed here. Simply check those desired and mail the card. 


INSULATION 7-01 


Complete data on insulating materials in- 
cluding mica products, varnishes, tubing 
and sleeving, cotton tapes, slot wedges, 
adhesive tapes, and insulating paper for 
motors, transformers, radio devices and 
other electrical products. Insulation Man- 
ufacturers Corp. 


D.C. MOTORS 7-02 


Design and construction features and gen- 
eral specifications of compound wound dc. 
motors in sizes from % to 5 hp. Frac- 
tional and integral rigid-mounted types 
are illustrated; also the fractional resil- 
ient base motor. Chart shows typical per- 
formance curves. Leland Electric Co. 


GEAR COUPLINGS 7-03 


Standard, mill motor, torque ring and 
floating shaft types of gear couplings de- 
signed to meet the usual operating 
conditions. Dimension and rating charts 
and table of service factors are included. 
John Waldron Corp. 


CIRCUIT BREAKERS 7-04 


Assortment of fully magnetic non-thermal 
circuit breakers of the instantaneous over- 
load trip and inverse time delay types. 
Available at any rating or fractional 
rating from 50 milliamperes up to 35 am- 
peres. Heinemann Electric Co. 


INSULATING TUBING _ 7-05 


Specifications and properties of flexible 
insulating tubing made of specially con- 
structed vinyl. Possesses excellent char- 
acteristics thus insuring users a uniform 
product which may be used over a wide 
range of industrial applications. Surpre- 
nant Electrical Insulation Co. 


CAPACITORS 7-06 


Electrolytic capacitors for motor start- 
ing applications available in standard 
shapes and sizes in a capacity range at 
voltages up to 220 volts ac. Cornell- 
Dubilier Electric Corp. 


WIRE CONNECTORS 7-07 


List prices and catalog data on solderless 
service connectors, wedge-grip connectors 
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and ground rod fittings designed for safe, 
economical and dependable wire connec- 
tions. H. B. Sherman Mfg. Co. 


ENCLOSED MOTORS _ 7-08 


A group of motors especially developed 
for service where explosion and fire con- 
stitute a hazard, with a discussion of the 
principal operating features of each. Le- 
land Electric Co. 


PLASTIC MOLDING 7-09 


Describes principal molding materials 
available at present, with their outstand- 
ing characteristics, physical and chemical 
properties and applications as well as 
their limitations. Shows by means of 
photographs and drawings representa- 
tive parts that can be supplied from stock 
molds. American Insulator Corp. 


WRINKLE ENAMELS 7-10 


General and technical information on 
wrinkle enamels which covers such de- 
tails as spraying conditions, baking sched- 
ules, patching, etc. Supplied in all colors, 
the finishes, being of low viscosity, have 


increased covering power. Maas & Wald- 
stein Co. 


SEAMLESS TUBING 7-11 


Discusses the proper use of seamless flex- 
ible metal tubing for conveying steam, 
liquids, gases; controlling vibration, con- 
necting misaligned and moving parts, and 


the part it plays in product design. En- 
gineering data, specifications and installa- 
tion suggestions. American Brass Co. 


AUTOMATIC CONTROLS 7-12 


Covers design, construction and operating 
features of a variety of controls for heat- 
ing, air conditioning, refrigeration and 
other industrial applications. Controls 
employ hermetically sealed mercury con- 
tact swtiches. Mercoid Corp. 


COIL WINDER 7-13 


How synchronized coil production has 
greatly increased output on many types of 
coils. Specifications and special attach- 
ments available with the machine are also 
included. Universal Winding Co. 


PROTECTIVE PACKING 7-14 


Samples of crepe wadding, furnished in 
various thicknesses in pad or sheet form, 
for economicallly protecting products 
against shipping damage. Light, soft, re- 
silient, absorbent and readily adaptable. 
Kimberly-Clark Corp. 


PLASTIC MATERIALS _ 7-15 


Guide to modern plastic materials an- 
swers in concise, non-technical terms 
questions regarding various types of 
plastics and their possibilities for increas- 
ing sales. Explains properties and ap- 
plications of the materials, indicating how 
they are influencing product design. 
Bakelite Corp. 
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ELECTRICAL PRODUCTS 7-16 


Handbook giving complete details on 
motor and other maintenance equipment 
and electrical specialties. Hints on com- 
mutator care, operation of dc. generators, 
and definitions of electrical terms. Ideal 
Commutator Dresser Co. 


TRANSFORMERS 7-17 


Lists various types of air cooled trans- 
formers for economical operation of in- 
dustrial plant equipment. Ferranti Elec- 
tric, Inc. 


SEALING GASKETS 7-18 


Edge, as well as surface sealed, the wide 
range of applications of gaskets made 
with a synthetic rubber indicates unusual 
possibilities. Felt Products Mfg. Co. 


RELAYS 7-19 


Line of ac. and dc. relays in a variety of 
assemblies with a wide range of charac- 
teristics and contact arrangements, con- 
structed to give long trouble-free service. 
Also allied electrical control apparatus 
designed to meet exacting requirements. 


C. P. Clare & Co. 


MOTOR PULLEYS 7-20 


Variable speed motor pulleys. How to 
select the proper unit; rating tables using 
endless rubber belt and double block belt ; 
dimensional data on the variable speed 
motor pulley, motor pulley and counter- 
shaft unit, and adjustable speed pulley; 
tables of belt centers, motor speeds and 
ratings for combination pulleys. Lew- 
ellen Mfg. Co. 


FLEXIBLE COUPLINGS _ 7-21 


Design features and dimensional data on 
various types of flexible couplings which 
dampen and absorb shock, vibration, 
starting torque and intermittent overloads 
and cut assembling costs to a minimum. 
Lovejoy Flexible Coupling Co. 


KNOBS, HANDLES 7-22 


Plastic pulls, knobs and handles for 
stoves, cabinets, etc., available in a wide 
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range of types and colors from stock 
molds. Overall and center-to-center di- 
mensions and insert specifications are 
given for each part. Imperial Molded 
Products Corp. 


CONTROLS 7-23 


Latest controlling, measuring and record- 
ing instruments for application in the 
automatic heating, refrigerating and air 
conditioning fields. Julien P. Friez & 
Sons. 


EXPLOSION-PROOF 7-24 


Construction and installation views of 
explosion-proof motors built to give con- 
stant protection in explosive, fume-laden 
atmospheres and save in installation costs. 
Allis-Chalmers Mfg. Co. 


POLYPHASE MOTORS _ 7-25 


Points out the interior construction de- 
tails and indicates the applications of 
these motors rated at % to % hp. and 
built to give dependable, low-cost service. 
General Electric Co. 


RUST PREVENTION 7-26 


Facts regarding the development of a 
chemical treatment which provides a rust 
inhibiting paint base quickly and easily, 
and at the same time assures more posi- 
tive adhesion and durability of applied 
finishes on iron, steel or zinc surfaces. 
Parker Rust Proof Co. 


BIMETALS 7-27 


Recommendations, specifications on di- 
mensions, hardness, tolerances, heat treat- 
ment, allowable loads and derivation of 
formulae are given on a series of bimetals 
to aid in the selection of the proper type 
for any requirement. A section on elec- 
trical contacts is also included. H. A. 
Wilson Co. 


DRIVE SELECTOR 7-28 


Requirements to be met in selecting the 
proper motor, control and circuit protec- 
tive units for specific electric drive prob- 
lems. Shows applications and examples. 
Westinghouse Electric & Mfg..Co. 
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BEARINGS 7-29 


Engineering data on roller thrust, ball 
thrust with flat or grooved races or re- 
taining bands, journal roller, ball thrust 
step, and industrial roller bearings. 
Gwilliam Co. 


MACHINE TOOLS 7-30 


Reprint of an address given recently on 
the machine tool industry. Answers ques- 
tions of the public about this field of ac- 
tivity, covering such topics as: what is a 
machine tool?; life of machine tools; de- 
velopment of new designs, etc. National 
Machine Tool Builders Assn. 


UNIPOWER AGITATOR 7-31 


Outstanding features of an improved 
model unipower agitator built in all sizes 
from % to 100 hp. and in a wide range 
of output speeds. Patterson Foundry and 
Machine Co. 


METAL PROBLEMS 7-32 


Methods used in overcoming common 
metal troubles inexpensively with small 
parts of nickel and nickel-base alloys and 
ways of determining which material is 
best suited for a specific application. In- 
ternational Nickel Co. 


PHOTO-HEAD 7-33 


Operating data, safety features and ap- 
plications of a photo-electric device 
which provides safe, supervised, auto- 
matic ignition of oil burners, making the 
application of automatic on-off control 
possible with intermittent or constant 
pilots. Wheelco Instruments Co. 


SMALL MOTORS 7-34 


Data sheets on plain and back-geared, 
ac. and dc. flea power motors for moti- 
vating small fans, toys and games, signs 
and displays. Speedway Mfg. Co. 


FLUORESCENT LAMPS _ 7-35 


Engineering information on fluorescent 
lamps including lamp operating data, 
lamp performance factors, auxiliaries, 
operating characteristics, color quality, 
and application considerations. General 
Electric Co. 


DYNAMOTORS 7-36 


Features of construction of the different 
parts incorporated in dynamotors used as 
power supplies for signal systems, low 
voltage lamps, plate supply for radio ap- 
paratus, etc. Janette Mfg. Co. 


TRANSMISSION UNITS — 7-37 


Handbook of modern power transmission 
units contains complete design and appli- 
cation data, dimensions, weights, and 
prices on self-aligning ball and roller 
bearing units, friction and jaw clutches, 
etc. Link-Belt Co. 
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DESIGNING-IN HEAT ELEMENTS 


(Continued from p. 46) 





It is particularly applicable because of its easy ma- 
chineability* (can be split, punched, sawed, etc.), high 
electrical resistance, ability to withstand fairly high 
temperatures, and moderate cost. No other presently 
known substance embodies as well rounded a compli- 
ment of “virtues” as this natural mineral. Chemically, 
it is a complex aluminum silicate combined with water 
and if heated to high temperatures (1300 to 2300 deg. 
F.) loses its water content which causes “fluffing’’ or 
falling away to a powder. 

There are only two classes of mica of interest to the 
heating device designer (1) Phlogopite or “amber” 
mica which is usually yellow, brown, or black and (2) 
Muscovite or “white” mica which may be white, gray, 
amber, red (sometimes called “ruby’’), green, or brown. 
These types are mined in crystals of various sizes, 
yielding raw sheets ranging from four to six square 
feet down to only a few square inches. The sheets are 
graded as the hardness, purity (freedom from pinholes 
and foreign matter), and area of piece capable of being 
cut from same. To clinch the practical application of 
grading to size, the case of the mica supported heating 
element of an ordinary upright toaster is a good ex- 
ample. Time was when single mica plates were used. 
This gave way to the economy of building units with 
supports in halves (generally referred to as “core 
halves’). A still greater economy was achieved by 
eyeleting together two or more mica pieces to form each 
“core half”. Of recent years mica vendors prefer to 
eyelet the pieces together, trim them, and knotch them 
per customer’s specification thus allowing themselves 
use of the trimmed scrap for the blanking of small 
parts such as washers, etc. In a majority of cases a 
three-piece “core half” is most economical and it is 
imperative for the designer to be wary of anything but 
nickel eyelets (other metals have bad service records) 

Due to the fact that the mica insulation for a flat- 
iron heating unit is of a size too large to be economical 
in a single piece, most advanced practice dictates “built- 
up” mica-plate. This is made up of small sound thin 
splittings bound together by a cement and formed under 
pressure and heat. The result is a hard solid mica-plate 
of any convenient area and shape with thickness from 
0.01 to 0.1 in. This product is extremely machineable ; 
can be blanked, pierced, formed (some varieties to a 
reasonable extent), drilled, sawed, milled, sanded (sur- 
faced to very close thickness limits), ete. 
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* See “What You Should Know About Mica,” ELectrIcAL 


The cement originally employed was sodium silicate 
which proved to be a very “bad actor”. Its ready ab- 
sorption of moisture and its salt-like ability to pass 
electric current resulted in no end of insulation break- 
down and shock-hazard. It promptly gave way to 
shellac mixed with other inorganic compounds. Grant- 
ed, that any cement-binder quite rapidly burns-out after 
the flatiron has been plugged in for its first use; very 
little objectionable smoke is encountered and the solid 
clamping of the heating element between sole and pres- 


A TYPICAL TOASTER WIRE COMPARISON 


Wire Size (& Grade) No. 21 “A” | No. 92 “A” 


“Minimum Wattage Se Selected : 660 Watts| 660 Watts 
Wire, Cold Resistance _ 19 Ohms 19 Ohms 
“Wire, Length 93.8 Feet | 18.6 Feet 
Diameter of Arbor 0.081 In. 0.081 In. 
Wire Length on Arbor 24 In. 17 In. 
Total Formed Winding Length 42 In. | 42 In. 
Element “Color” (Temperature) _ __ |.1500 F 1600 F 
Amps. per circ. mil Wire Loading 0.00706 0.00896 
Hours of Element Life ~ | over 2,000 | over 2,000 
Toasting Speed (2 Slices, both sides) 9’ 50” ca 
Element Cost (less mfar's. disc.) | 7 We 5¢ 
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sure plate castings prevents any shifting of mica split- 
tings after the binder has been expelled. Recently, a 
new cement has successfully been employed, reducing 
smoke, odor, and “oozing” materially. Incidentally, 
quality manufacturers continually encounter criticism, 
that “they are using scrap mica” to effect savings 
whereas, on actual test the built-up plate is far superior. 
Irons with 20 to 30 years service are not at all unusual. 
When such “old timers” come back to the service sta- 
tion and are opened up, the failure is usually found at- 
tributable to actual wearing away of the mica adjacent 
to the ribbon element turns. The ribbon expands and 
contracts longitudinally while the insulation has a very 
low co-efficient of expansion. This causes a continual 
“scrubbing” action and wearing away of the mica. 
But, built-up mica-plate can stand years of such erosion. 


(Continued on p. 80) 


XPANSION must frequently be considered. A 
This jumper connection linked two heating units in 
series to provide for it but the plastic base seasoned 
upon heating and cooling, caused the screw head to 
loose its firm bearing bringing high contact resistance 
and ultimate failure. B—This sub-assembly for a 
waffle iron offered easy replacements for servicing but 
expansion and contraction loosened the machine 
screws. The correct connection was found to be with 
the element and lead ends solidly clamped between 
hexagon nuts as at C, 
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Progressinthedevelopmentofelectrically-energized 
products rests largely upon the cumulative efforts of 
many organizations. New motors, new controls, 
new relays. Better materials and finishes. Improved 
speed reduction units. Contacts for better service. 
Upon such things, carefully selected for designing- 
in the final product does improvement for better 
sales appeal and greater user satisfaction depend. 















ELECTRICALLY 
OPERATED VALVE 


Operates on 250 Ibs. 
pressure with 7 watts, 400 




















lbs. pressure, 15 watts. 
Handles freon, methyl 
chloride, sulphur dioxide, 
brine, air, oil, water, steam 
and ammonia. Tight closing, 
with both main and pilot 
valves having soft discs and 
seats which are renewable. 
Coils are impregnated to 





VARIABLE SPEED MOTOR DRIVE 


Compact, three-phase motor-generator unit and dc. 
motor provide ac. adjustable-speed drive with overall 
speed ranges up to 12 to 1. Any type of dc. motor 
may be used and built into the driven product. Dynamic 
braking provides quick stopping. Available in 1 to 
15 hp. sizes. Reliance Electric & Engineering Co., 





resist moisture and are de- 
signed for constant service. 
Available in sizes from % 
to 2 in. Hoppe Engineer- 
ing Co., Indianapolis, Ind. 




























ROTARY POWER SWITCH 


Compact rotary type power switch avail- 
able to radio and electrical equipment 
manufacturers Operates on an arc of 30 
deg. It is fully enclosed and rated at 1 
amp., 250 volts; 3 amp., 125 volts and 
10 amp., 12 volts. Clarostat Mfg. Co., 
Inc., 285 N. 6th St., Brooklyn, N. Y. 


FLEXIBLE COUPLING 


Cushions shock loads, 
damps out vibration and 
prevents harmful loading of 
shafts and bearings under 
accidental misalignment. 
Features include symmetrical 
hubs, torsional and axial 
flexibility, protected belts, 
floating cover, end float and 





Corp., Milwaukee, Wis. 


ample lubrication. Falk 


1088 Ivanhoe Rd., Cleveland, Ohio. 





CORD CONNECTOR 


Phosphor bronze contacts, easy wiring 
connections and ample space for Under- 
writers knot are features of this plastic 
cord connector which is designed to 
stand up under hard use for a long time. 
C. D. Wood Electric Co., 826 Broadway, 


New York, N. Y. 


HOT-CATHODE 
GAS TETRODE 


Sensitive, gas-filled tetrode 
of the indirectly heated, 
hot-cathode type for grid- 
controlled rectifier service. 
In relay service it may be 
used with a resistance of 
high value in the grid cir- 
cuit and as a result can be 
operated with high sensi- 
tivity directly from a vacuum- 
type phototube. RCA 
Mfg. Co., Inc., Harrison, 
Ned: 
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CONTROL VALVE 


Self-contained unit for throttling of gas, oil or air flow 
to ovens, furnaces and similar heating applications. 
Combining valve and operator in a totally enclosed 
unit, its electro-thermal expansion principle achieves 
outstanding control performance without mechanical 
movement other than expansion and contraction of the 
operating cylinder. Wheelco Instruments Co., 1929 
S. Halsted St., Chicago, Ill. 





MICA CONDENSER 


Completely insulated by a low-loss 
thermo-setting plastic covering that is 
molded around the silver coated mica 
sheets, these units are compact and 
unaffected by changes in humidity and 
heat. Leads are riveted to the mica 
sheets, providing strong mechanical 
and electrical connections. Erie 
Resistor Corp., Erie, Pa. 





volts; an 





PUSH 


dust and dirt. 


440-550 volts. 


STROKE COUNTER 


Used on punch presses, stokers, 
screw machines, etc., this heavy 
duty unit, available in several 
model variations, guards against 
production over-runs and 
under-runs and furnishes a 
definite record for time study, 
checking and analysis. Durant 
Mfg. Co., 1929 N. Buffum 
St., Milwaukee, Wis. 








MICA UNDERCUTTER 


Portable type, lightweight 
machine undercuts horizontal 
commutators up to 30 in. diam. 
and flat type commutators up to 
11 in. diam. Motor is ball 
bearing equipped and the 
built-in fan is piped to blow 
mica dust away. Small cutter 
provides smooth operation and 
gets closer to the riser. Hlull- 
‘a horst Micro Tool Co., Smead 
a Ave., Toledo, Ohio. 
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-BUTTON C 
Available in single and double button types for 
either horizontal or vertical arrangement, this im- 
proved push-button control station is constructed 
to provide easy access to contact mechanism and 
terminals and to simplify wiring. 





RESET TIMER 


Synchronous motor- 
driven reset timing relay 
especially designed for 
applications requiring 
one or more contact 
operations in a timed 
sequence. Incorporates 
such features as con- 
venient and accurate 
timing adjustments on a 
calibrated scale, over- 
size contacts and a wide 
range. Eagle Signal 
Corp., Moline, Ill. 








ONTROL 


St., Milwaukee, Wis. 


COIL WINDING UNIT 


Combination coil winding head and 
spreader which constitutes an adjustable, 
collapsible coil form readily adaptable to 
operation either manually or on a motor 
Winds either single 
or gang coils, obtaining absolute uni- 
formity. Eliminates coil forms for each 
different type of coil and removes mech- 
anical strain, permitting easy installation 
in slots. General Electrical Specialty Co., 
Hollis, N. Y. 


driven turning unit. 



















PRODUCTS 
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Protected against 
Maximum dc. “rating of 1 amp., 
115 volts; 0.5 amp., 230 volts; 0.25 amp., 550 
maximum ac. rating of 3 amp., 110-290- 
Allen-Bradley Co., 1309 S. First 











































ELECTRICAL & MECHANICAL PARTS 





| Each month upon these pages the editors pre- 
| sent their quick, illustrated review of what is 
} new that electrically-energized products may 
| be made better. Based, of course, upon 
those component parts that may be designed 

in the complete product assembly. 


MAGNETIC 
CLUTCH 


Designed to meet the 
requirements of a com- 
pact, readily accessible 
clutch, adaptable par- 
ticularly for flywheel 
or through shaft appli- 
cation as found on 





power presses, punch WELD TIMER 

and stamping presses, Operating on the electronic principle and providing a 
etc. Speed of opere- definite-time for each weld, this accurate device for 
tion can be timed to use with spot, butt and projection welding machines 
meet exacting condi- automatically controls the length of time the current is 
tions. Made in a allowed to flow through the pieces being welded. 
variety of combine- Easily adjusted for desired results. Electric Controller 
tions and sizes. Stearns & Mfe. Co., 2700 E. 79th St., Cleveland, Ohio. 


Magnetic Mfg. Co., 
635 S. 28th St., Mil- 
waukee, Wis. 





REMOTE CONTROL 
DEVICE 


Controlled by an ex- 
ternal switching or 
continuous contact ar- 
rangement, this unit is 
used primarily as an 
indicator or remote 
recorder. For each 
movement either for- 
ward or back, on the 
external switch, the 
motor moves 1/24 of a 
revolution. Elsbert 
Mfg. Co., Inc., 353 
W. Grand Ave., Chi- 
cago, Ill. 





FLUORESCENT LAMP AUXILIARY 


Small, compact, sturdy and easily installed, these units 
may be readily concealed in strips and channels on 
which lamps are attached and can be installed in some 
part of the lamp fixture. Coils are machine wound for 
uniformity and treated to remove and prevent absorp- 
tion of moisture. Jefferson Electric Co., Bellwood, III. 





CONTROL TRANSFORMERS ee ee 


Etched foil dry electolytic 
Designed for applications requiring circuit insulation sealed in a small cylindrical 
and also to provide voltage changes for the practical sleninum contsiner ‘wlth 
and economical operation of domestic and industrial terminals extruding for sub- 
apperatus. Suitable for such equipment as small panel mounting. A special 
motors, oil burner controls, electronic tubes and relays, ventilating system allows 
these units are available in enclosed or open types. 


. internal gases to escape 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. but aceaamae air from ae 


ing. Suited for radio re- 
ceiver design and electronic 
application. Available ina 
complete capacity range at 
normal voltages. Cornell 
Dubilier Electric Corp., 
South Plainfield, N. J. 
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INSULATED BOBBINS 


Of improved construction, these sturdy units are sup- 
plied in square, —~ and round shapes for 


solenoids, relays, smal 


Chicago, Ill. 


AND THERE ARE ALSO— 


CERAMIC MATERIAL, which can be 
machined after it has acquired strength by 
being fired, has good dielectric properties 
and shows low dielectric loss at high fre- 
quencies, giving it useful applications in the 
electronic field. A porous material of good 
mechanical strength, it can be used up to 
2500 deg. F. Supplied in round stock or in 
tubular form in various sizes up to 3 in. diam., 
also in discs and plates up to 10 in. diam. 
American Lava Corp., Chattanooga, Tenn. 


AIR-DRYING PROTECTIVE COATING 
protects motors, controls and insulation from 
arcing, moisture, oils, acids, alkalies, dust and 
salt air, thus reducing maintenance costs and 
prolonging life of the equipment. It may be 
applied by dipping, brushing, or spraying. 
Quick drying, it produces a smooth, hard, 
glossy, durable red film. Highly resistant to 
electric arcs over the surface. General 
Electric Co., Bridgeport, Conn. 


RUBBER BASE ENAMEL finish, which is 
applied by spraying and permitted to air dry, 
crystallizes out, the pattern appearing in 5 to 
30 minutes depending upon the size desired. 
Moisture - proof and corrosion - resistant. 
Good adhesion is obtained on practically 
any type of surface without 4a primer or 
baking. Obscures imperfections in the sur- 
face to be coated, yet remains smooth and 
easy to keep clean. Can be supplied in a 
variety of colors. Sanvin Chemical Products 
Co., 1617 - 21st Ave., Moline, Ill. 


BERYLLIUM ALLOYS are now available in 
uniformly heat-treated rod, strip and wire 
forms. Thus, 2.00-9.25 per cent beryllium- 
copper, beryllium-cobalt-copper, beryllium- 
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transformers, etc. After 
assembly, impregnation with insulating varnish provides 
rigidity and increases insulating value of the materials. 


Precision Paper Tube Co., 2035 W. Charleston St., 
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CONSTANT LEVEL OILER 


Automatically maintains the proper 
oil level in ring or ball bearings, gear 
and pump housings, etc., reducing 
maintenance expense, bearing fail- 
ures, waste of oil or grease, oil- 
soaked motor windings and other 
dangers. One filling of the unbreak- 
able reservoir is sufficient to lubricate 
a bearing three months. Visible oil 
supply indicates when refilling is 
necessary. Trico Fuse Mfg. Co., 
Milwaukee, Wis. 





chromium-copper, beryllium-nickel and other 
alloys can be obtained in the primary fabri- 
cated shapes. High electrical conductivities 
and tensile strengths, elastic stability, resist- 
ance to fatigue, heat and wear, and uniform 
hardening characteristics are features of 
these non-ferrous metals. Beryllium Corp. of 
Pennsylvania, Reading, Pa. 


SYNTHETIC RUBBER-LIKE MATERIAL 
renders almost every type of fabric used in 
the manufacture of household appliances, 
garments and utility items, such as electrical 
and mechanical equipment covers, sun-proof, 
water-proof, acid-proof, odorless and wash- 
able. A_ plasticized special polyvinyl 
chloride, it is produced in hardnesses rang- 
ing from that of bone to a very soft gel in its 
solid form. Each compound is capable of 
further variation by change of plasticizer and 
pigments. The same substance used for 
treating garments and household items can 
also be converted chemically to such heavy 
industrial uses as cable insulation, sheathing, 
acid tank lining, etc. B. F. Goodrich Co., 
Akron, Ohio. 


INSULATING FILM for coating units used in 
the electrical, plating and chemical indus- 
tries, offers high resistance to acids, alkalies 
and oils, retains the elasticity and flexibility 
of rubber over a long period of time, and has 
a high dielectric value. Paramount Rubber 
Service, Inc., 1430 Rosedale Ct., Detroit, 
ich. 


SYNTHETIC ENAMEL, formulated to give 
good hiding and high gloss in one coat, is 
elastic and has good adhesion to wood, steel 
and similar surfaces. Sets in 20 minutes; may 
be force dried by 20 minute bake at 150 deg. 
F., dried to touch in 45 minutes, and dried 
hard overnight. Available in colors, also 
black, white and clear. Hilo Varnish Corp., 
42 Stewart Ave., Brooklyn, N. Y. 


MOLDING PROCESS for transparent plastic 
materials gives the finished products undis- 
torted visibility, outstanding light trans- 
mission and surface brilliance. Waterbury 
Button Co., Waterbury, Conn. 


TO MAKE 
PRODUCTS 





DIFFERENTIAL CONTROLLER 


Designed with two bellows assemblies 
that oppose each other and react to vari- 
ations in the difference in pressure or 
temperature between the high and low 
pressure or temperature elements. Can be 
installed with an orifice to control the 
flow of steam or liquids, or may be used 
as an alarm device on cooling water 
systems and large refrigeration con- 
densers. Minneapolis-Honeywell Regu- 
lator Co., Minneapolis, Minn. 


BAKING ENAMEL which reproduces the 
colors of metals is durable when baked and 
will resist the action of cleaning operations 
and also nickel, chromium and other plating 
baths so that, when applied sectionally, a 
wide variety of effects is possible. With this 
enamel any polished metal can be made to 
resemble brass, chemically treated aluminum 
and steel and other colored metals. Es- 
pecially suitable for products where a 
brilliantly colored metallic finish is desired. 
Maas & Waldstein Co., 438 Riverside Ave., 
Newark, N. J. 


SOFT, SEMI-BRIGHT NICKEL ALLOY 
ELECTROPLATE is now available and offers 
advantages over the hard, bright nickel coat- 
ings. A limited flow under pressure on a 
buff is obtainable and buffing requirements 
to give a good lustre are minimized. Salt 
spray resistance of the deposit is high. 
Notable savings in buffing labor and buffs 
and compositions consumed as well as lower 
costs for operating the solution are effected. 
Hanson-Van Winkle-Munning Co., Mate- 
wan, N. J. 


FOR BETTER PORCELAIN ENAMELS. 
Through the use of two new porcelain 
enamel ground coat frits, flexibility may be 
dena to meet specific conditions. The 
burning range obtainable is exceptionally 
wide and the enamel holds the edges well 
showing good resistance to a hard fire 
together with excellent adherence character- 
istics. Porcelain Enamel & Mfg. Co., Balti- 
more, Md. 


STAINLESS STEEL ELECTRODES covering 
all chemical analyses are offered by the 
manufacturer as an advance toward uniform, 
high quality weld deposits. These elec- 
trodes are certified upon the basis of weld 
deposit analysis rather than wire analysis. 
Advantages claimed include instant contact 
upon restriking arc, maximum ease of slag 
removal, spatter free within practical limits, 
exceptionally smooth bead with perfect 
weld contour and all alloys contained in 
wire core. McKay Co., York, Pa. 
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BY E. L. WOLFE 


MICARTA DIVISION 
WESTINGHOUSE ELECTRIC & MFG. CO. 


EDUCING the size and weight of the finished 

product and possibly the cost is one of the sus- 

tained endeavors of the skillful engineer-designer. 
Many difficult problems arise, some of them in finding 
suitable insulating materials. 

Laminated plastics is one of the widely used insulat- 
ing materials in electrically energized products. It 
plays an important part in minimizing size and weight. 
Its low moisture absorption properties enables it to re- 
tain good electrical properties even when exposed to 
high humidities. Because of its lightness and strength, 
it often serves as a combined structural and insulating 
member. Its density is about one-fifth that of steel or 
approximately 1.35 grams per cubic centimeter. 

The physical properties may be varied over a wide 
range. Some grades are as pliable as hard fibre while 


PROPERTIES OF STRUCTURAL MATERIALS 


u | Relation of 
tensile 
strength per 

Com- | |cross sec- 

Ten- | pres- | Spe- | tions of equal 

sile sion | cific | weight for 

lbs./ lbs./ |Grav-| laminated 
| olastics. 


Material sq. in. | sq. in. | ity 


15000 | 12000 | 2.70 


Aluminum, cast 
| 


Copper, cast | 24000 | 40000 | 8.89 
Steel, structural (soft) | 60000 | 60000 | 7.70 
Tin, cast 3500 
Wood, poplar 
Hard Fibre 13000 
Laminated Plastics, FXYG-1 | 10000 | 34000 | 1.35 
Laminated Plastics, FXYG-2 | 11000 | 40000 | 1.38 
(1)—Paper base 
(2)—Cloth base 
F\/G—Flatwise with grain 














OME of the many forms, covering a 
wide range of functional applications, 
in which laminated plastics are available. 


One of the most widely-used of di-electrics, 
laminated plastic parts whether in ‘bobbin, 
tube, punchings, sheet, molded or angle 
forms are thoroughly indispensable to the 
maker of many electrically-energized products. 
A quick review of some basic facts and 
characteristic applications. 


Laminated Plastics For Insulation 


A\nd Structural Strength 


others are almost as brittle as cast iron. Intricate 
punchings can be made from the pliable grades which 
still possess the strength and durability necessary for 
structural purposes, while other grades are rigid and 
resist cold flow under high pressures. 

Although it is heavier than wood, it is much stronger 
and more resistant to moisture and will not decay. The 
strength corresponds to that of hard fibre, but its resist- 
ance to moisture is much greater. There are different 
grades for various degrees of requirements and no one 
grade can be recommended as the best for all of them. 
However, lightness, strength, machineability, insulating 
properties and good appearance exist in all of them. 

The approximate comparative physical properties of 
some of the common structural materials are shown in 
an accompanying tabulation. 

Laminated plate can be readily machined, drilled, 
tapped, threaded and milled with the same tools as used 


RUSH holders of laminated plastic are likewise 

illustrative of the use inherent characteristics of 

light weight, high di-electric strength, ready fabrica- 
tion, low cost and space savings. 
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New book tells how to do 
it by using a few cents 
worth of Monel or Nickel 


T TAKES little to cause trouble in electrical equipment 
I ... and little to prevent it. Simply see that springs, 
bolts, contact strips and similar vital parts are made of 
the right metal. 


How are you going to know which metal to use for 
7 oS S 
which part? By referring to INCO’s new booklet, “Tre- 
mendous Trifles,” illustrated above. 


Full of actual examples and illustrations, this new 
booklet tells how various makers of electrical equip- 


MONEL 


JULY 1939 


ment are overcoming common causes of trouble. Rust- 
ing, vibration, fatigue, wear, heat and other causes of 
grief are all being successfully combatted with Monel, 
Nickel and Nickel-base alloys. 

How and where these metals are being used... and 
why they stand up so much better than other com- 
monly-used materials...are fully explained in the book- 
let, “Tremendous Trifles.” Send for your copy today. 
Fill out and mail the coupon. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York, N. Y. 


Please mail me your booklet, ‘“‘Tremendous Trifles,” 
no obligation of course. 
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SOME INSULATING SOLIDS 


\Dielectric Resistivity 
Tensile | Volts Vol. Surface 
Ibs | mil 44 | Ohms Ohms/ |Specific 
Material sq. in. | in. thick CM3 CM2 |Gravits 


Mycalex 13000 | 370 |86x10!'/1 x 1018 


Porcelain 6000 975 x 1014 
Quartz 20000 950 | 1015 


Hard Rubber 7500 250 

Hard Fibre 13000 150 

Laminated Plastics | 10000 900 
(Paper Pbase) 


1015/1 x 1018 
1015/9 x 101° 
1012]1 x 1018 


for soft metals such as brass and bronze. The tools for 
punching are the same as those used in punching metal 
materials, except the clearance would be smaller be- 
tween the punch and die. No special tools are neces- 
sary for any of these operations. 

The electrical properties are affected to a much lower 
extent under humid conditions than wood or hard fibre. 
It can be used in many applications, where high fre- 
quency and low moisture absorption properties are re- 
quired, where high dielectric strength is required, and 
also in a number of other applications where good insu- 
lation and low losses are important. 

The approximate comparative electrical properties of 
some of the common insulating materials are also tabu- 
lated in an accompanying item. 

Particularly in electrical apparatus has laminated 
plastics simplified the design problems by its ability to 
withstand high dielectric stresses and still be of use 
as a structural member. 

In plate form, laminated phenolic material is com- 
monly used in switches of various kinds such as cross 
bars, cover plates and insulating washers. Such appli- 
cations require a material of high insulation resistance 
as well as good mechanical strength, that will withstand 
the shock of the switch in operation and will not cold 
flow under sustained stress. 





Lbs. 


A TERMINAL blocks and polished panels with inserts 

again illustrate the flexibility of applications (A) 

While built-up bobbins and other wire forms cover 
another field (B). 











UBES, sheets and angles in almost infinite variety of 
thickness, hardness and various physical dimensions. 





Punched shapes are used as a terminal board and 
brush-holder for smaller generating equipment. It is 
also used for coil forms and slot insulation in motors, 
generators and transformers. 

Many special shaped pieces requiring high mechanical 
and electrical properties are made in special molds. 
Bases for meters are molded with inserts for their in- 


sulating qualities and good appearance. Terminal 


HIS housing 
is indicative 
of what can be 
accomplished 
by resourceful 
handling of 
characteristics 
and possible 
adaptations. 


blocks, switch handles and interlocking shoe on auto 
starters are molded because of their special shape and 
to obtain high strength with good electrical properties 
for this service. 

Laminated phenolic material is produced by super- 
imposing sheets of paper or cloth impregnated with 
phenolic resin on each other between heated platens and 
curing under a high pressure. The paper or cloth lam- 
inations are impregnated by passing them continuously 
through phenolic resin which has been dissolved in a 
suitable solvent and then immediately through an oven 
which evaporates the solvent. 

Many molded shapes are obtained by cutting the 
treated sheets of paper or cloth into small flakes and 
then curing in special molds, under heat and pressure. 

[Laminated plastics are available in plates, rods, tubes, 
angles, channels and special molded shapes. Sheets as 
large as 96 in. by 48 in. and ranging in thickness from 
1.64 in. to 2 in. can be obtained. Sheets 36 in. square 
are available in thicknesses up to 10 in. 

Tubes are produced by wrapping the treated paper or 
cloth on a heated mandrel and simultaneously sub- 
jected to rolling pressure and temperature of the rolls 
between which it is wrapped. Immediately after the 
wrapping operation, the tube is placed in an oven which 
completes the polymerization of the resin. 
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HAT WILL SAVE YOU 
MONEY! 


Q. Is operating efficiency of industrial machinery reduced by vibration transmissions? 
~ < 7 
A. Yes—tests have proven actual production increases, delicate settings maintained over longer 
periods, less adjustments necessary and fewer repairs on a combination of all. 
0 Q. We have heard that a building may be weakenea by vibration transmission from industrial machinery. 
d Is this true? 


A. Yes—In our experience we have yet to find a plant (including our own) where damage and 
; deterioration cannot be traced to such causes. 


: Q. If I should wish to isolate my machines with Unisorb woula (1) the Unisorb be expensive, (2) the in- 
, stallation be expensive, (3) the loss of time due to installation cause production losses? 

l- 

y A. No—to all three questions. (1) Unisorb is economical because of production, long life, and 
* no upkeep, (2) installation procedure saves in labor costs over old methods, no ripped up 
_ floors or hold down bolts, (3) installation can generally be made during non-operating hours 

and be ready for production when mill starts. 
le 


io 


Are these answers the result of theory and laboratory research or are they the result of actual experience? 


e. A. These answers are the result of laboratory research, reinforced and affirmed by our own prac- 

S, tical experience in isolating a wide variety of industrial machines. 

. Q. How can I learn more about Unisorb? 

re A. Call or write our engineering department direct (address below) or our branches for a diagnosis 
of your vibration problem. Ask for our full illustrated booklet showing various Unisorb 

IT installations. 

.. MANUFACTURED BY 

ie THE FELTERS COMPANY, INCORPORATED 

h 210 South Street, Dept. EM + + + Boston, Massachusetts 


OFFICES: New York, Chicago, Philadelphia, Detroit, St. Louis, Dallas, Los Angeles 
MILLS: Johnson City, N. Y., Millbury, Mass., Jackson, Mich. 
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PLACING THE MOTOR 


(Continued from p. 39) 





any dripping of oil or dirt that may come from the 
operating parts of the machine. A primary advantage 
of such a placement is the fact that the motor is con- 
stantly in sight and may be brushed off before any 
excess of lint accumulates on the screened covers. This 
illustration also shows an exceptional favorable place- 
ment from the point of accessibility. With proper and 
regular attention a motor so located is far less likely 
to require replacement or repairs than one that is 
improperly placed but, if such attention does become 
necessary, its removal is in no way hindered by any 
parts of the machine which it operates. 


N THE equipment of office machines and appliances, 


such as adding machines, mimeograph presses, letter 
openers, etc., all of which are driven by small motors, 


former a 


assembly 


motor in 





the main consideration should be to place the motor 
where it will be accessible for oiling and cleaning, at 
the same time being so located that it will not interfere 
with the operation of the appliance. This usually means 
at the back of the machine. While an enclosure within 
the body of the appliance would be desirable from the 
standpoint of appearance it would be liable to render 
the motor inaccessible and subject to dust accumulation. 
In the equipment of such appliances it should be borne 
in mind that the motor equipment is likely to receive 
but little attention. If placed in a readily accessible lo- 
cation, it may receive some, when wholly out of sight 
it will ordinarily receive none. 

With domestic appliances the matter of motor place- 
ment is much the same as with that of office equipment. 
Here, however, the probability of the motor receiving 
any attention is practically nil. In view of this condi- 
tion, the makers of such appliances have been obliged 
to adopt extremes. Either the motor is so accessibly 
located that it will at least be kept clean or the other 
location and is of a type which is provided with a con- 


00 


WO related products 

(A) food mixer and (B) 
meat chopper with different 
yet functional solutions of 
the drive problem. In the 
geared motor 
drive is enclosed in the 
movable head, accessible 
through a split housing. 
In the latter, 
the central 
housing is driven by the 


in 


the 


tion housing at the right. 








tinuous lubricating system so that no attention is re- 
quired nor can it be tampered with by any unauthorized 
person. This latter method of placement is well illus- 
trated in many of the modern designs of refrigerators 
and oil burners in which the motor equipment is so de- 
signed and installed that it will operate indefinitely 
without attention. 

With the growing increase in the applications of air 
conditioning and ventilation, the equipment of the fan 
units has come in for serious consideration. The ven- 
tilating unit, with cooling coil attached, which is here 
illustrated affords an ample opportunity for the incor- 
rect location of the motor which the manufacturers have 
avoided. It might at first be thought that the logical 
place for this motor would be within the casing of the 
fan which would make it a fully built-in appliance. 
This would however subject it to the criticism of lia- 
bility of dirt accumulation and inaccessibility. In its 
present position, where it is direct connected to the fan 
shaft, it may reasonably be considered as a built-in 
unit and it has the further advantage of ready accessi- 


the gear 


fixed-posi- 





bility. Dirt and dust accumulation, if such should occur, 
can be readily wiped off and oiling easily accomplished. 
It will be further noticed that in this construction the 
motor is entirely outside of the air flow so that the 
unit is particularly suited to use where dirty air is 
handled and no manufacturer can be sure that such 
conditions may not be encountered when his appliances 
are made in quantity and sold without particular refer- 
ence to service which the appliance will meet. 


OUTSTANDING PRODUCTS 


Prize winning manuscripts in the Fifth Annual 
ELECTRICAL MANUFACTURING Product 


Design Contest will earn cash awards and 
industry recognition for outstanding products. 


SEE PAGES 24-25 OF THIS ISSUE 
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TO IMPROVE YOUR PRODUCT... SPEED PRODUCTION 


; G-E ACCESSORY EQUIPMENT 
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For Domestic and Commercial Appliances 


lage 1a 
SWITCHES 


Wane 
ila) 
HEATING UNITS 


WRITE FOR INFORMATION 


You can answer a lot of your control and 
a wiring questions—improve your product—help 
to satisfy your customers—with G-E Accessory 
Equipment. A complete and comprehensive line 
of devices is available to cut costs and make 
manufacturing easier. 


SEE THE G-E ‘“‘HOUSE 
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Today, write to Section O-9407, Appliance and 
Merchandise Department, General Electric Com- 
pany, Bridgeport, Connecticut. Suggest that a 
specialist call to discuss your problems or ask 
for further information on any of the above 
product lines. 


MAGIC' AT BOTH FAIRS 


GENERAL @ ELECTRIC 








TELEVISION RECEIVER DESIGN 





(Continued from p. 54) 


HEN, when completed, these 20 factory made receiv- 

ers were placed in the field under as many different 
conditions as possible: near doctors offices where thera- 
peutic machines were operated, near trolley lines, at 
locations remote from the transmitter, near neighbor- 
ing radio stations, behind large structures, etc. In 
some cases these tests showed up flaws in manufacture 
and design which had to be eliminated. 

After this extensive field test had been completed, and 
the necessary design changes made, plans were laid for 
the production of a large number of sets and as soon as 
these were under way, spot checks of production meth- 
ods were periodically made by the research department. 
This first group of line production sets was then placed 
in the field and installed by men from the plant who 
called back on each customer after a short period to 
secure comments on the set’s operation and in some 
cases these proved to be suprisingly helpful. 

A further aid to design modification is a card record 
which we maintain of every set sold. On this card are 
recorded its sensitivity, serial number and final destina- 
tion. Notes on field operation such as type of antenna, 
favorable or unfavorable location, customers reaction, 
etc., are subsequently added and provide useful informa- 
tion for the design engineer who needs to keep in touch 
with what is going on in the field. 

The layout of equipment in the receiver is on four 
levels which facilitates assembly to some extent and 
enables related parts to be placed near each other and 
wired as two separate units. On the top level is 
placed the cathode ray tube which is supported in 
front by the metal frame which provides the floor of 


CCU diagram of video section showing connec- 
tions to cathode ray tube. Some idea of the type 
of parts' used may be gained from accompanying list. 











the top level and in the rear by a soft rubber block 
which is tightly held around the tube stem. Also lo- 
cated on the top level are the auxiliary vacuum tubes; 
video power amplifier, horizontal synch separator, hori- 
zontal sweep oscillator, horizontal sweep amplifier, ver- 
tical synch separator, vertical sweep oscillator and ver- 
tical sweep amplifier which are utilized in the video 
control circuits. Directly underneath and also on the 
rear panel formed by the back of the upper platform 
are located the seven manual controls and some of the 
associated equipment that permit the more or less per- 
manent adjustment of frequency, position and size of 
the image which is necessary before the set is put into 
final operation after it is installed. 

On the second level are located the remaining vacuum 
tubes, transformers and choke coils, loud speaker and 
six operating controls on the front of the cabinet. These 
are connected to the various condensers and resistors 
underneath the first metal floor or bottom level. 


RECAUTIONS were taken throughout the design 

to prevent any possible injury to set owner or re- 
pairman from contact with high voltage leads or fully 
charged condensers. Thus, a safety switch is used 
which opens the power circuit immediately should the 
back panel of the cabinet be removed. 

The chassis is constructed of sheet steel braced with 
angular pieces at the corners. A wooden frame limits 
the aperture of the cathode ray tube screen to an open- 
ing of 8 in. by 10 in. 

Since these first television receivers were unavoid- 
ably high in price as compared with present day radio 
sets, it was realized that the first purchasers would be 
people who were particularly desirous of obtaining sets 
which would harmonize with their home furnishings 
and the various cabinets were designed with this need in 
mind. Both walnut and mahogany cabinets in traditional 
or modernistic design are available. Combination receiv- 
ers with an all wave radio or phonograph incorporated 

in the same cabinet 
have also been placed 
on the market. The 


acoustic properties 

es O02 mfd. 400 volts * 
C8 04 md. 1500 volts of these cabinets had 
C9 01 mfd. 1200 volts . 
C10 (95 mid. 600 volts to match the high 
iw wae fidelity reproduction 
C13 .005 mfd. 500 volts E » ea > 
C14 95 nt 50 voles of the sound channel 

15 .95 mfd. 400 volts . wWowasc s oT 
Sis aoe ete and this was another 
C17 .0025 mfd. 1500 volts design factor. These 
C18 95 mfd. 50 volts As 
C19 11 mid 1000 volts television receivers 
C20 .1 mfd 1000 volts : 
C21 .2 mid 4000 volts are, when operating 
C99 .2 mid 4000 volts levisi 
C93 (05 mfd. 4500 volts on television fre- 

4 4 ° eo 
cor eee on quencies, capable of 
ae ae aco: exceptionally faithful 


$1 Safety Switch 


52 ON-OFF Switch sound 


reproduction 











N Neon Lamp No. 25-19 due to the wide fre- 
W Type J-25, Westector No. 
95-18 quency channel em- 
R1 10K 19 watt R16 300K Lo watt R31 400K Lo watt F Fuse, 144 amperes a : 
R2 6K Pot. R17. 300K 14 watt R32 50K Pot T1 Horizontal Oscillation ployed in transmis- 
R3 100K 2 watt R18 750K 2 watt R33 25 meg. 1 watt Transformer No. 5297 et 1 th : : 
e oo Pot a 15K 6 watt eet 1 mes. Pot TQ Vertical Oscillation Trans- sion and the special 
meg 4 watt 1 meg 2 watt 35 400K 4 watt former No. 5998 2 1 ieee 
= MO p2 watt ao 5 mes. 1g watt oo =. Pot. T3 Power Transformer design of the recelv- 
ot. 1 meg 2 watt 37 50 6 watt Ratings as indicated, also: . fea in 
RB 40k Vs watt R23 Smes. 14 watt R38 15k 5 watt Primary—115 volt, 60 ing circuits. Then, 
4 watt 1 meg. ot. 3 10 meg. 14 watt cycle completely sur- ry 27 
co oo 20 watt = Ls ae 2 watt ma .1 mfd. sa 400 volts rounded with ground- a with sight added, 
mes 6 watt 1 ‘ot. 2 .0003 mid. 400 volts ed electrostatic shield. 
R12 Smeg 6 watt R27 1 mes. Le watt C3 .O5 mfd. 400 volts Secondary — 1100-0- the tone seems more 
R13 Qmeg. — Pot. R28 10K Lg watt C4 0002 mtd. 1500 volts 1100-9900, 1100 @ natural. 
R14. Qmeg. Pot. R29. 3 mes. 2 watt C5 .000075 mfd. 1500 volts 15 ma., 9900 @ 1 ma. . ~ 
R15 2Qmeg. Pot. R30 400K 16 watt C6 = .0003 mfd. 400 volts grounded zero. (Continued on p. 74) 
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NATIONAL evelopment Engineers can 


SAVE YOU TIME in selecting 
the 2icgh/ Laminated Products 


NATIONAL’S ENGINEERING DATA, covering product and production prob- 


lems in practically every industry, enables us to offer you help in lowering 


“Proof of the Pudding” 


An important mid-western manu- 
f acturer was having troubleinget- 
ting a hard rubber bushing to fit 
tightly over the end of a square 
rod. Excessive interference split 
the rod; small interference al- 


lowed bushing to become loose. 


NATIONAL Engineers worked 
out an ingenious method of form- 
ing National Vulcanized Fibre 
tubing, rounding over the head 
in one simple operation. The 
right interference was secured 
without any danger of splitting 
in assembly. And the life of the 
bushingwasmultiplied three-fold. 





NATIONAL VULCANIZED FIBRE COMPANY 


RESEARCH 





[ Gerald H. Mains, Chief Development 


Engineer at National’s Phenolite 
j 

























Plant, making Impact Strength Tests 
on Phenolite, Laminated Bakelite. He 
is a member of the ASTM Commit- 
tees on Electrical Insulating Mate- 
rials and Plastics and is credited with 
15 patents on phenolic products. 


costs and increasing profits through the use of vulcanized fibre 
and Phenolite. You can save time and trouble by tossing your 
problem into our laps. Write or call us and we'll have a 
National Sales Engineer discuss your production and product 
problems with you. No obligation. 


FREE! Write for a copy of the Phenolite Handbook. It 
contains data worth having at hand. 





FOUNDED 
WILMINGTON 


1873 
DELAWARE 





These NATIONAL Products have a Cosf-Cutting Application in your 
field. We can make it easy for you to select the right product and grade. 





















MOTOR SPECIFICATIONS 


for designed-in power applications 


A monthly maintained data guide, detailing mechanical and electrical characteristics 


of available power units offered by ELECTRICAL MANUFACTURING advertisers. 





Alternating current motors are identified in the “Current” column, by the following key: 


SINGLE PHASE MOTORS POLYPHASE INDUCTION MOTORS f—Low starting torque, low starting current. 


. 13—W ound rotor (slip ring) 
2—Split-phase 12—Squirrel Cage 


3—Resistance-start 14—High cycle 
4—Reactor-start 


a—Normal torque, normal starting current. 15—Synchronous 
5—Capacitor-start 16—Shaded pole 
6—Capacitor (condenser) b—Normal torque, low sterting current. 
7—Series 


8—Repulsion c—High torque, low starting current. SPECIAL PURPOSE MOTORS 
9—Compensated repulsion d—Hisgh slip. 


10—Repulsion-start induction = : 
11—Repulsion induction e—Low starting torque, normal starting current. 


17—Two-power motors 
18—Torque motors (reversing-duty cycle) 





VOLTAGE .. . Manufacturers furnish standard voltage motors (110-220, etc.) only, unless also indicated in “Low Voltage" column. 
MOUNTING . . . All manufacturers supply horizontally mounted motors only, unless also indicated as makers of vertically mounted ones. 























3E 




































































































































































































MOTOR HORSE- 0 BEARINGS, MOUNT- BUILT-IN 
MANUFACTURER POWER SPEED CURRENT “ LUBRICATION FRAME ING SHAFT] FEATURES 
| | Cc | ao 
| ! | | 1 | EL | | | ¥|2 
For complete ad- | ai | = | | : s 2 2 4 
m gs - 
dresses of com- x | > te 8 z - giz =18\3 £ $ 
panies listed refer ° e | | a 2 Z g zo 3 C e 5 
” s wed ~~ < 4 g 3|6 a s1 § ~% 5 & & Sle 
to ‘*Motors,”’ in vlisiz Zl SiS Bl ww ® % a o| eis el\Ziz =|? 3 Oo a\3 
| ~~ = — on a 4 ~~ - - 
Classified Index | 5| 8/=/8] 2| »| 2| 8/2) 8| = § | |Bls ; - 5|8|>|213|3|2|3 mS I) §/8lz 
— —_ j 7 = @D 
section ofthis issue 4\3| 8| 5) 8\3| 2/=/ 8/215 J 1.3] 214 3) 8] | 8)3) 2] =\3)3|2| 2) lel 2isie] 8/815 $))8)6)3 
Si a| SS) eel 3S |\:=| tal > | = a olsaitj;2 218 +/ S o 2 = oS 
=1£ >lol| al Ficicl& ‘ -|'a 3\/0\2£)8\s\'s = ©| | ¥| @|.2) 0).9/ £ elo) SS) als] lola 
Sle) ESOS lals\<izla < is|5]4]a|2|£]2/3|a|5 |S /S|SIE\SIS|S\alS |e |S |S |alela|alolalsiele 
Alliance Mfg. Co x} | | x x 2, 6, 12 x x x x x x|x 
x | x x f2, 12, 15 | |x | | X | x x x x|x 
z x | 2, 16 x x | x |x x x x 
x x 2, 16 |x x | x x x x 
| 1 
eed Es —|—|—|— ||| —j—|—|-|—|— | -|-]J-|- |---| HJ EHH IH} HF 
Barber-Colman Co x x 15 x |x x|x|x|x x x x x 
| x x|x x |16 x x x|x|x/|x x x x x 
| — —|—|— | —} — | — | — | — | — | — | — — St ieee eee eel —|—J— | — | — J] — | — | — | — | | — 
Bodine Elec. Co. x x|x x|x|x x |x]x]x zi is x|x|x x x|x x|x|x x x 
x | x} |x | 23 x|Xx |x x x x x|x x|]X|x/x]x 
|x x x |x x}x; |x x x x x|x x|x|x/x]Ix 
|x| x x|x | Ix|x| |x x x x x|x x|x/x x x 
x | x | | x{x/} |x x x x| | x|x RIX) x|x]x 
(Fremes interchangeable) lx x x 112, 16 | x}x x x x x x|x xix|x|x]x 
laces asl ciel neon nai Raced sci M ae is iol all ey Nicaea nil dis ane Iaanin) eed cin ban Vein Reon Pai aa ee ee 
Crocker-Wheeler x|x|x x | x Siz x SISA x|x[x|x x|x x 
Elec. Mfg. Co. |x| |x xi ji -ix x|x/x|x x x|x x 
}x|x Ix] x|x 2abcd x|x| x ZiXixiz x|x|]x|x x|x x 
x|xix/x|x/| 3 | x|x| x x|x/|x/x x|x]x x|x x 
x} x} | x 5 | x|x x x|x x x|x|x x|x 
__ OF | ————— = — ——S | I | I I OC I SC OO I I I I SS  — EI I I I NS 
eico Appliance Div., x|x | xix x\|x|x|ix xi]x|x|x|x x xix|x|xj|x 
G. M. Sales Corp. x|x/| x x ly Siz RIZ1= x x|x|x|x Ix 
|x 6 x x}xX|x/x/x x x|x|/x/x]x 
Delco Products Div., x | x 2,6, 16 | x x 
G. M. Corp. |x| x} 11 x x|x x 
x|x| x|x 12ac x x x|x/x x x 
Dumore Co. x x |x| x|x|x17, 17 x |x x x x|x x x |x x |x x x 
(Two-power & reversing| | 
switches built-in) | | 
Electric Specialty Co. |x |x x x|x|x |x xi ix x x Risiei« x x|x|x x|x x x |x 
x|x|x]Jxj|x x|x/|x]7, 8,9 x|x x x x x x|x/|x/|x x x|x|x x|x x x|«|x 
x x x x|x42 | x x x x Kixix|x x|x/|x x|x x x 
|x |x|x]x x x|x]5 x x x x x|x/x}/}x/x|x x|x/x x|x|x]x x x 
x x x x|x]6 | x x x x Sie iat Sis x|x|x x|x{|x]x x x 
x|xX|x{Jx/|x x}x 10, 11, 13, 14) | x x x x X|xX|xX|/x/xX)|x x|x/|x x|x|x]x x x 
x|x|x[x x|x x |x 412, 17 x x x x x|x|x/|x|x/x x/|x|x x|x|x]x x x 
x|x/|x Ix x x|}x}iS x x x x x|x/|x/x x x|x/|x x|x x x 
|x |x|x x |x|x|x 18 x |x x x x x xX|x/|x/x x x|x/x x|x|x]x x 
= - |---| | |---| -— | — | UII I —|— | — | —] — | | | | ee | — J | | — J | | | | 
Fairbanks, Morse & Co. x|x|x x Ix} * x x|x/|x/x x x x i 
x x 5 | | x x x ' 
|x x 10 x x x x x 
x) x|x/|x|x/}x/|x/|x/|x |12abcef x x x x|x|x|x x|x}x/x/x xX|x|xjx R 
| | Ix |x}x] |} |x }i2d x | x ¥ x x x J 
| | |x|x}x}x| | 13 x | x|x|x x x x 5 
} | |xqx 15 x} |x x x|x|x x} x x x 4 
} }X|x x 12 x | x x x 
ss a fee fem fee ee fa fe fee ee J J — SS ES SS SS eS eee — | | | | —— J | — | | —— fF |_| | : 
General Electric Co. xi 7 x |x| x |x |x 17, 16 x|x Ix x |x x|x x|x|x|x]x x x ‘ 
| | X | x|x|x|x|x| 2, 3,5 x |X x x|x}]x x|x|x x|x|x|x[x x x x ; 
}x|x x | |x |x | #7, &,9, 20, 18) xz} x x }x|x x|x|x]x/x/x|/x/x|x} x|x|x|x]x/|x|xIx x|x 
}x] |x| x|x| |x|x|12abedef x x} |x|x }x|x| |x|x|x|x/x/x x +z x|x|xJx x 
|x|xJx|x jx} | 413 x zix| [=] -|x{s} Geeiz x x|x x |x x x 
|X| x]x| | Ts 14 x x | x |x x 
}x |x Ix} | iS x | x x x |X x x x x 
| x |x |x | | 17 x x x|x|x - x|x x 
|}x|xJx |} |xbi8 x 




















(Continued on p. 72) 
ELECTRICAL MANUFACTURING 





















WITHIN A CONTROLLER 


Only one-thousandth of an inch pointer 
deflection of this Foxboro potentiometer 
controller sets into positive action the 
mercury switch contacts for smooth, ac- 
curate temperature regulation — control 


of industrial temperatures in the mak- 





ing of iron, steel, glass, ceramics, chemi 


cals. Reliable, positive control of the 








electrical circuit depends on KON-NEC- 

TOR mercury switches. | 
KON-NEC-TOR mercury switches are 

adaptable to the design requirements of | 


electrical equipment, large or small — 


| Centrifugal Switch 


they are used in huge stripping shovels, 
in small postage meters. They are used 


in elevators, printing presses, ice cream 





cabinets. Whatever the job, wear-proof 
and trouble-free contacts are provided 
by KON-NEC-TORS. 

“KON-NEC-TOR,” the new catalog illus- 
trating the different switch types, gives 
complete specifications, as well as valu- 
able engineering suggestions. Write 
today for your copy. General Electric 
Vapor Lamp Company, 887 Adams 
Street, Hoboken, New Jersey. 
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nm | 


GENERAL @ ELECTRIC 
VAPOR LAMP COMPANY 
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MOTOR 

MANUFACTURER 
Master Elec. Co. 
(Automatic start switch on 
A. C.; reversing switch on 
D.C. 
Ohio Elec. Mfg. Co. 
Peerless Elec. Co. 
Smith Corp., F. A. 
Speedway Mfg. Co. 
Victor Elec. Prods., Inc. 
Wagner Elec. Corp. 
(Wool yarn for bearings) 


‘?. 
° 
0 
S 
$ 
OQ 
O 

£ 

Oo 
WV 
C. 

Ace) 
v 

* 
= 

. 

DY 

Z 

O 

bom 

< 

Y 

Li 

UYU 

Li) 

2. 

DY 

of 

O 

mo 

O 

2 





(Two-power & reversing 


Hansen Mfg. Co. 
Haydoa Mfg. Co. 
Holtzer-Cabot Elec. Co. 
Janette Mfg. Co. 

(Wool yarn for bearings) 
Kendrick & Davis Co. 
(Reversing switch built-in) 
Kingston-Conley El. Co. 
switches built-in) 

Leland Electric Co. 
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IN A DUMORE POUND 


True, motors aren’t sold by the pound. But you 
get “fuller measure’ when you buy Dumores. 
Through painstaking precision practices, many 
of them exclusively Dumore, “plus” life of 
trouble-free service is built in. Dumore methods, 
perfected over a period of 25 years, include: 
Dynamic balancing of armatures to assure vibra- 
tionless running; grinding commutators concentric 
with bearings to guarantee longer brush life; 
expanding of windings at high speed, then seal- 
ing, to prevent centrifugal “breathing”; swaging 
armature leads to commutators by special process 
to accomplish 100% electrical contact; 5-time 
inspection during manufacture; running-in every 
motor to seat brushes properly. Get all you pay 
for...and more. Put your power problem up to 
Dumore engineers ...specialists in AC-DC motors 
... 1/500 to 2/3 h.p...0 to 60 cycles. Write today. 


THE DUMORE COMPANY 
Dept. 109-G i Racine, Wisconsin 


Bay 


In grinding Dumore armature 
shafts a nominal tolerance of 
only .0002” minus is allowed, 
but for selective bearing fit 
nearly go percent of them 
are held to the high limit. 


SPECIFICATIONS TYPE H MOTOR 


Series { Universal} o-6o cycles; b.p., 1/50; full load 
speed, 6500 r.p.m.; volts, 115; amperes, .39; watts 
input, 41.5; duty, 30-minute; temperature rise, 55° 
C.; housing, totally enclosed; bearings, self-aligning 
sleeve; housing material, pressed steel; wt., 1-3/4 lbs. 


































Hitch Your Product to a Star! 


STAR 


| MOTORS 


Custom-built, but not custom- 
priced, in a wide range of 
styles and ratings; AC and DC 
up to 250 horsepower. In- 
cluded are motors for hoist 
crank, elevator, marine service, 
washer, fan, blower, gear, 
pump and compressor types; 
also standard and special de- 
signs. Specify Star for quality! 


















* Gearmotor with 
Integral Brake. Gear- 
motors to 75 H.P.— 
Brakes to 15 H.P. 


* Squirrel Cage—Type “FN” 
Enclosed Fan—cooled Polyphase 
Ratings 1 to 75 Horsepower. 


* Gear Motor—Vertical with 
drip-proof AC and DC motors 
from 4 to 75 horsepower. 


Write for descriptive literature concerning the 
complete Star Electric line of dependable, 
individually-built motors. It will be sent 
promptly on request without obligation. You 
will see why our twenty five years’ experience 
give us an ‘edge’ in supplying a motor to fit 
your particular needs. Write today. 


EAA eC RL 


Bloomfield, New Jersey 


CHICAGO, PHILADELPHIA, BOSTON, NEW YORK, PITTSBURGH, MEMPHIS, 
CLEVELAND, NEW ORLEANS, BIRMINGHAM. HIGH POINT, ST. LOUIS. 











| electronic beam 





TELEVISION RECEIVER DESIGN 


(Continued from p. 68) 





Because the art of television design and manufacture 


| is so new and relatively unexplored, it is essential that 
| manufacturing and design activities be closely co- 


ordinated with a research laboratory of some kind. In 
our own laboratory we found that our work in a closely 
allied field—the development of cathode ray oscillo- 
graphs—was of great value in the development of 
our television receivers. Experience in the design of 
our cathode ray oscillograph tubes was a splendid back- 
ground for designing the large 14 inch television tube. 
Then the oscillograph itself is used extensively to check 
overall response curves as well as the characteristics of 
the synchronizing and sweep circuits. 


HOW TRANSMITTER AIDS DESIGN 


UR experimental transmitting station fits in with 

our design program in this way. First, it permits 
us to test our designs under actual field conditions 
without being dependent upon the hitherto intermittent 
programs of other stations. Second, it enables us to 
experiment with a new system of television transmission 
and reception which we are developing. This system 
has the advantage of requiring only one half the present 
band width allotted to each television station of six 
megacycles and it permits a four to one or even greater 
interlace ratio. (Interlace ratio is determined by the 
number of times the scanning beam must sweep over the 
entire screen to produce one “frame” or complete image. 
Thus in the present system now in broadcast use the 
first scans the even lines and then 
returns to the starting position and scans the odd lines 
making an interlace ratio of two to one.) Static inter- 
ference, instead of pfoducing flicker or interruption on 
an entire line or lines of the screen as happens in the 
present method now in broadcast use, is limited to inter- 
mittent spots which are much less annoying to the eye. 


| And because we could with the aid of our experimental 


station develop this system of transmission, we were 
able to design receivers that could operate on several 
possible systems including the one now in use and our 
own so that the contingent need of replacement is greatly 
reduced and some degree of stability is assured. 


SCHEMATIC diagram shows how sound fre- 
quencies are separated off after the “mixer” 
stage and also location of synchronizing circuits 
which control movement of electron beam. Circuit 
through Qnd video amplifier controls beam intensity. 
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When considering your next supply of appliance cords, 
we invite your inspection and test of General Cable 
Rubber Jacketed Quality Cords with the “Satin” finish. 


GENERAL CABLE 


General Cable Corporation Sales Offices: ATLANTA - BOSTON ~- BUFFALO + CHICAGO ~+ CINCINNATI + CLEVELAND + DALLAS «+ DETROIT 
KANSAS CITY (MO.) « LOS ANGELES » NEW YORK + PHILADELPHIA + PITTSBURGH + ROME(N.Y.) + ST. LOUIS » SAN FRANCISCO + SEATTLE + WASHINGTON (D.C.) 
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PRECISION DRAWN WIRE 


ENAMELED COPPER 
ENAMELED IRON 
ENAMELED ALLOY 
ENAMELED ALUMINUM 
SILK COVERED 
COTTON COVERED 
CELANESE COVERED 
GLASS FIBRE COVERED 
TWISTED MULTIPLES 
PARALLEL MULTIPLES 
LITZENDRAHT 


Insulations in any combina- 
tion. Manufactured to Nema 
or Customer Specifications. 


WINSTED DIVISION 
Hudson Wire Co., 


WINSTED, CONN. 


WRINKLE FINISHES 


(Continued from p. 42) 
superior grade of metal is not essential to the sturdi- 
ness or strength of a product, to substitute an inex- 
pensive metal without detracting from set standards of 
established quality. 

Color combinations in wide variety may be obtained 
by spraying on stripes or bands of quick-drying, smooth 
enamels in contrasting or harmonizing tones to form 
an attractive trim. One method consists in first spray- 
ing the product with a coat of wrinkle finish of suit- 
able color, and then applying a trim of quick-drying 
lacquer enamel, using a mask or stencil. In another 
method, the smooth enamel is applied first and, after 
a short drying period, is protected by a mask or tem- 
plate while the wrinkle finish is sprayed on. The two 
materials are then baked out together. 


BAKING IS PREFERABLE PRACTICE 


RYING time depends entirely on the type of oven 

equipment employed. Where a conveyor oven is 
used, a quick-drying type of finish is available. This 
type of enamel should only be used where the product 
is to remain in the air not more than 10 or 15 minutes 
before baking. Where a box-type oven is used, a 
slower-drying finish may be employed. Slow-drying 
enamels are made that may remain in the air for one 
hour or more before being taken to the oven. This 
allows time for filling the racks and for a full oven 
load. Any combination of colors may be baked simul- 
taneously in the same oven without discoloration pro- 
vided the recommended temperature for the lightest 
color included in the load is not exceeded. Air-drying 
finishes, supplied where a manufacturer has no baking 
facilities, are not usually recommended since the results 
are not in all respects comparable. 

When properly baked, the finish is very hard and 
wear-resisting and cannot be damaged except by me- 
chanical means. One manufacturer reports that tests 
conducted with a typical abrasiometer show that where 


the conventional wrinkle enamels wear through in 
35,000 strokes, the new finishes withstand 150,000 


strokes without complete failure. They are also re- 
sistant to perspiration, an important factor where the 
product is to be on display and subject to constant 


handling. Another manufacturer reports that tests 
with finishes baked at 250 deg. F. for one hour show 
that such reagents as gasoline, carbona, kerosene, 


strong soap, chlorox, sal soda, vanilla extract, lemon 
extract, milk and butter produce no noticeable effect 
either on the hardness or gloss of the film. House- 
hold ammonia and cresol tend to soften the film while 
a 10 per cent caustic solution causes both softening 
and discoloration. 

Where the finish is scratched or marred during as- 
sembly or handling in the shop the problem of retouch- 
ing no longer presents difficulties. For a scratch, a 
light coat may be applied with a camel hair or striping 
brush. For larger areas, it is best to feather edge the 
spot with fine sand paper and then apply the finish 
with a small touch-up gun. The refinished area may 
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Let Gaylord show you how to 
add power to your merchan- 
dising with containers 
Are your shipping containers sell- 
ing as well as delivering the goods? 
They are for many concerns whose 
sales and advertising managers 
have made them a part of their 

merchandising campaigns. 
Through close cooperation 


with merchandising staffs, Gaylord 


THANK YOU, GENTLEMEN, 
FOR THE CHANCE TO PROVE 
1 COULD SELL AS WELL 
AS DELIVER OUR GOODS! 


master designers have recently 
transformed many shipping con- 
tainers into hard-working sales 
makers. 

May we suggest you invite your 
shipping containers to your next 
merchandising conference? Then, 
let Gaylord show you how to 
make the newcomer make good! 
Phone or write our nearest office 


for further details. No obligation. 












Also Gaylord Folding Cartons ...Grocery 
Bags and Sacks...Kraft and Specialties. 


GAYLORD CONTAINER CORPORATION, General Offices: SAINT LOUIS 
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There’s a Gaylord plant or sales office in your territory 


PATENTED 


MICROFLEX 


TRADEMARK REGISTERED 


COUNTER 


The Microflex Counter is a new, solenoid-operated 
counting relay for limiting the number of operations of a 


machine in a processing cycle. 


These 6 points make MICROFLEX Counter 
outstanding today: 


. Instantaneous Reset 

. Solenoid Operated 

. Simplified Dial Setting 
. Fully Automatic 

. Counts 0 to 400 


. Dial Setting Remains Fixed— 


(Requires no adjustment unless number of oper- 


ations are to be changed.) 





Send for Microflex Counter Bulletin No. 262. 


EAGLE SIGNAL CORP. 


MOLINE 





ILLINOIS 





| then be baked by applying localized heat with a port- 
able reflector-type radiant heater or a therapeutic heat 
lamp using a 260 watt bulb. 


LTHOUGH chiefly used for finishing iron and 

steel products, wrinkle enamels can be used on 
almost any kind of surface. Uniformity of appearance 
may be achieved on surfaces of different character and 
on surfaces of parts made from the same material but 
sprayed by different men. The new uniform wrinkles, 
especially in the finer grades, are pleasant to the touch 
and less difficult to clean than the older types. Their 
attractive, dull-textured effect offers the industrial de- 
signer many opportunities for enhancing the appearance 
and sales appeal of his product. Manufacturers of 
wrinkle enamels are prepared to furnish definite recom- 
mendations as to proper formula, spray and oven con- 
trol should this type of finish be found advantageous 
to use. 
' Among the companies active in this field and in- 
| cluding those which co-operated in making available 
| basic information and illustrative material are Eclipse 
Air Brush, Flood and Conklin, Hilo Varnish, Maas 
and Waldstein, New Wrinkle, Inc., Roxalin Flexible 
Lacquer and Sherwin-Williams. 





FOR SPRINGS THAT SATISFY 


(Continued from p. 35) 





than the overall length of the spring to maintain a cer- 
tain spring tension. The same result could have been 
obtained by changing wire size, spring diameter and 
making the spring long enough so that regular hooks 
or loops could have been used. Nos. 31 and 33 are 
further examples of extra ‘cost being built into springs 
due to the special formed ends. Almost all of the 
springs shown on Plate II are necessary for their par- 
ticular applications, but are needlessly expensive. Had 
thought been given as to what kinds of springs were 
required, in the designing of the mechanisms, the fa- 
miliar extension springs with conventional ends could, 
in most cases, have been used. 

_ llustrated a number of torsion springs. Most of 
them have odd shaped ends and forms that call for a 
number of secondary operations. It would be a need- 
less repetition to point them out in detail, as it requires 
very little imagination on the part of the least adept to 
see where costs enter into these springs. Again in 
most cases, the springs had to be made complicated in 
order to fit into parts already made, while if proper 
consideration had been given the springs in the first 
place, most of them could have been greatly simplified. 

A few kinds of wire forms are also illustrated. As 
there is such an infinite variety of wire forms, there is 
not much to be said about them specifically, except 
that the simpler they can be made, the less they will 
cost. Many complicated forms are made complete on 
the automatic wire forming machines, while many seem- 
ingly less complicated ones require secondary opera- 
tions. The best policy with wire forms is to check with 
the spring maker before deciding on the exact design. 
Often a very small change will greatly alter the price. 
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ALrHouGu there are more than 300 Durez phenolic 
molding compounds, plus scores of Durez phenolic 
resins for bonding, impregnating and coating... al- 
though Durez has been used to create or improve thou- 
sands of products which are now part of our every day 
life... the possibilities of these plastics have scarcely 
been touched. To the imaginative mind these possibili- 
ties offer almost unlimited scope for new application 
with this versatile material. 

No matter what you manufacture, you want to make 
it constantly better. Durez will help you do this... and 
bring you the benefit of simplified production—molding 
and finishing in one operation! Our engineering staff is 
at your service, as it has been for hundreds of other 
manufacturers over a period of years. Write General 
Plastics, Inc., 57 Walck Road, North Tonawanda, N. Y. 


For greater beauty. Millions of 
radios with molded Durez housings 
have been sold! The public likes 
their smart appearance, durability. 


‘ 


~~, 


ee |i) 
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Textile triumph. A great improve- 
ment in design is this rayon spin- 
ning reel with vital parts molded 
of smooth, chemically inert Durez. 


Durability plus. Trim appearance, lasting durability, high di-electric 
strength, simplified production are the results of molding both base and 


shield of this thermostat of Durez. 
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Durez rides high! Year after year more Durez phenolic plastics are 
being used to give greater strength, lighter weight to airplane parts. 


A FEW OF THE MANY 
LEADING MANUFACTURERS WHO USE DUREZ 


®@ Allen-Bradley Company ®@ Philco Radio and Television Corp. 


® Carter's Ink Company @ Rayon Machinery Corp. 


® Diebold Safe & Lock Co. 

@ Thomas A. Edison, Inc. 

®@ The A. C. Gilbert Company 
@ The Hoover Co. 

®@ Industrial Rayon Corp. 


® Remington Rand, Inc. 
®@ The Silex Co. 

®@ Speakman Company 
@ Stewart-Warner Corp. 


@ Taylor Instrument Cos. 


New housing note. Smart is the word for this radio-amplified record 
player with its compact, sturdy Durez housing. 


PLASTICS THAT FIT THE JOB 








am 
ACCURATE 






Here is a flat wire spring that will 
have the mighty important job of 
keeping an automobile door closed. 
Slam! — Bang! — open and shut — 
thousands and thousands of times. 
Tough job? — sure but it's an Accu- 
rate Spring — built to take it! 


You can almost tell that it is 
Accurate-made by simply looking at 
those perfect coils. But the 
most important features of 
an Accurate Spring you 
can't see! We mean — the 
research — the design and 
engineering — the precision 
manufacture—all the things 
that build the quality of 

Accurate Springs. Always 

TE insist upon those advan- 

, tages. Send us your blue 

ae at prints or ask to see an 
Accurate engineer. 


COMPRESSION 
Niacin Lowy 


EXTENSION 
Sa aE CRS 


TORSION 


SPRINGS 


FLAT SPRINGS 





ACCURATE SPRING MFG. CO. 
Chicago, Il. 


3817 W. Lake Street 


80 










DESIGNING-IN HEAT ELEMENTS 


(Continued from p. 57) 





Users of “pasted” mica-plate would do well to check 
incoming shipments against minimum specifications as 
follows: (1) amount of binder shall not exceed 3.5 per 
cent which can be checked by weighing a sample before 
and after heating at dull-red temperature for 10 minutes, 
(2) amount of moisture shall be below 0.15 per cent by 
some sort of check but at temperature approx. 150 deg. 
I*., (3) shall not dehydrate at lower than 1600 deg. F. 
by subjecting samples to such temperature and noting 
ability to withstand “fluffing’’, and (4) shall not “ooze” 
binder by clamping 5 or 6 sheets of approx. 1% in. x 
1% in. between steel plates and heating to 500 deg. F. 
Routine visual inspection and high potential tests should 
never be omitted. Sound plate should stand at least 
100 volts per mil thickness. 

As pointed out before, the constituents of mica are 
combined with a certain quantity of water, this water 
being given up at elevated temperatures. Of the two 
kinds of mica (“amber” and “‘white”) above described, 
the “white” mica gives up the combined water or 
“fluffs,” at 1300 to 1800 deg. F. which makes it ap- 
propriate for such as toasters, grills, and similar de- 
vices requiring a rigid element support but wherein the 
operating temperature is fairly low. The ‘amber’ 
mica “fluffs” at 1800 to 2200 deg. F. which permits its 
use for devices such as flatirons or 
elevated temperatures obtain. 


wherever more 
True, even a non-auto- 
matic flatiron in normal use will not subject its insula- 
tion to as high as 1800 deg. F. which causes “‘white” 
mica to be used in many cheap irons. But, allow such 
a device to accidentally overheat (not uncommon with 
a flatiron) and its insulation is wrecked. A ready test 
for type of mica consists in directing the small pointed 
flame of a gas-air blow-pipe against sample mica plates ; 
the heated spot on a “white” mica plate turns to powder 
while on an “amber” mica plate it may cause “splitting” 
(or loss of binder, if “pasted” plate) but no reduction 
to powder. 

Where operating temperatures are too high for 
“amber” mica and where the insulation must be ‘ 
supporting” 
sulation. 


‘self- 
it is customary to employ a ceramic in- 
There are various compositions of porcelain 
suitable to a wide variety of applications and as with 
mica, they have a technique all their own thus a knowl- 
edge of their peculiarities is essential. Naturally, the 
accredited vendor’s technical representatives should al- 
ways be consulted because they have a wealth of de- 
sign experience drawn from the entire field over a 
period of years. 

The accompanying illustration of a sandwich grill 
with cooking grids removed to show the porcelain sup- 
ported element was selected because it illustrates a 
number of features characteristic. This example was 
of vitrified insulating material. The design of this 
grill called for an element support, (1) subjected to 
high temperature, approx. 1800 deg. F. (2) strong 
mechanically, to withstand the bumps of opening and 
closing the lid, (3) having low thermal capacity, to pro- 
vide quick heating, (4) having ability to withstand 


“thermal shock”, if any grease were to accidentally 





ELECTRICAL MANUFACTURING 












Se ete 


U) 


JULY 1939 


Made to Standard Double-Row Widths 
WITH 100% GREATER GREASE CAPACITY 


EXTRA SMALL 
CLEARANCE 


LONG SEAL 
FLANGE 


GREASE- 
FILLED 
GROOVES 


A clean, well-lubricated bearing is practically 
wearless. Dirt, however, will relentlessly destroy 
it. KEEP DIRT OUT AND KEEP THE GREASE IN, 
and you are protected against noise, rejections, 
and premature wear. 


In the illustration herewith, note the five dis- 
tinctive features that exclude dirt from the ‘‘CART- 
RIDGE”’ BALL BEARING. That minute clearance 
between the long seal flange and recessed inner 
ring is ALWAYS filled with grease. The grease 
grooves in the inner ring are so many added 
‘‘dams”’ against the entrance of dirt. 


Thus, without any additional closures, the in- 


TIGHT DIRT- 
AND LEAK- 
PROOF JOINT 


RECESSED 
INNER RING 
LABYRINTH 


tegral ‘‘CARTRIDGE”’ seals KEEP THE DIRT OUT 
AND THE GREASE IN—regardless of the position 
of motor or unit. In assembling or disassembling 
in the shop, the ‘“‘CARTRIDGE”’ BALL BEARING 
STAYS CLEAN because its internal parts are 
never exposed. 


Adopt the “CARTRIDGE”? BALL BEARING as 
insurance against dirt and grease contamination, 
and against neglected lubrication. It eliminates 
numerous supplementary closure parts and ma- 
chining operations and variables, and speeds up 
production; and it has convenient regreasing and 
inspection features. 


Write for the Catalog. Let our engineers work with yours. 


NORMA-HOFFMANN BEARINGS CORPORATION, STAMFORD, CONN., U. S. A. 








New Seth Thomas “PROCTOR" 
clock, with electric or 8-day move- 
ment. One piece case of Plaskon— 
in light ivory, pastel green or light red. 


WHEN ITS TIME TC 

When you're considering a molder for a job that 
obviously calls for the use of molded plastics—or 
—when you're weighing the possibilities of using 
plastics where plastics have never been used 


before—you'll find that it pays to let Auburn 
Button Works carry on from the start. 


63 years of molding experience combined with the 
utmost attention to every detail from the die mak- 
ing to the last critical inspection, permits Auburn 
to turn out jobs like this molded plastic clock case 
for Seth Thomas, economically, yet meeting the 
most exacting standards. Whether it's an unusual 
or a routine job, Auburn experience and Auburn 


care assure you of real satisfaction. 


Established 1876 


SS ee Ret 


Ue ee ee 


AUBURN, N.Y. 





| 


| 








seep past the grids onto the units, and (5) economical 
in material and assembly costs. These may sound like 
innocently easy requirements to be satisfied. They 
actually caused the designer and porcelain supplier 
major concern. 

Having a heat source adequately supported and 
electrically insulated, the next concern of the designer 
is the directing of its flow to the location where it is to 
be used or conversely the blocking of flow from where 
it is unwanted. As stated, this sounds like a separate 
phase of the problem, whereas, almost invariably it is 
closely coupled with the design of the element support. 
Effective direction of flow and ample blocking naturally 
result in high operating efficiency, minimum device 
input rating (desirable because of the general inadequacy 
of domestic wiring), and freedom from the hazards 
which may arise during use. 

To illustrate the means of satisfying the requirements 
of a rather unusual heat transmission problem reference 
may be made to the tea brewer shown in an accom- 
panying illustration. Here speed, which is rapidly be- 
coming a primary necessity, was a major objective. 
To achieve it, there had to be rapid heat flow from the 
stove to the water in the glass container. Of more 
minor import, but also very necessary was the blocking 
of heat from the cord connecting terminals and stove 
supporting surfaces. 

In order to aid in heating efficiency, the mass of the 
porcelain brick element support was kept as low as 
possible to keep the stoves thermal capacity (amount 
of heat energy capable of being absorbed and retained by 
the stove structure) to a minimum. With this in mind, 


(WRONG) (RIGHT) 





ATTACHMENT of the resistance wire ends is 
an important detail. Crossed ends produce a 
hot spot that reduces element life. 


major heat exchange by any method except radiation 
was recognized impractical; this equally as much be- 
cause of the exceptionally poor thermal conductivity 
(ability of a material to transmit heat energy) of the 
glass tea brewing container’s bottom. On test, a heat- 
ing efficiency of 61 per cent was obtained. 

The flatiron presents a case typical of heat exchange 
largely by conduction. Wherein construction permits, 
it is usual to spread the element to cover a broad area 
of soleplate surface. This reduces “energy density” 
(amount of heat flow per unit area) which tends to pro- 
long element life. Cast-iron and certain aluminum 
alloys commonly used for soleplates have good thermal 
conductivity—so rapid heat flow from element to sole- 
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WORLD'S FAIR 
VISITORS 


Are cordially invited to visit 
the Driver-Harris Company of 


Harrison, N. J.—just across the 

triver—fifteen minutes on the ao oo i i O A BD) ei 8 } L D) 2 >] 

Hudson Tube trains. 
‘‘Nichrome’”’ the pioneer nickel-chromium alloy to be offered to all 
electrical manufacturers for the construction of heating elements. 
The rest is load-building history - - - industrial furnaces, ranges, 


water heaters, roasters, radios and the score of home conveniences 


- - - that contribute to the public’s weal through central station service. 


DRIVER-HARRIS COMPANY 
HARRISON, N. J. 
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ONE Covering 


Serves 2 


HERE space on your 
product is at a pre- 
mium, we recommend 
Flamenol wire. It may be 
the answer to that problem 
as well as to others. 
Here’s why it saves space. 


Ordinarily, an insulated 
wire needs two coverings 
one for insulation, the other 
for protection. 


USE 


Flamenol combines the two: 
it has high dielectric 
strength — 720 volts per 
mil; it has high tensile 
strength—-2000 pounds per 
square inch. Thus, one covering serves two purposes. Compare 
size with other types of wire and see the difference. 


VAULT 





For Wiring High-grade Equipment 


But space saving is not the only advantage in wiring panels, 
printing presses, or machine tools with Flamenol. Others are: 
flame resistance—it will not support combustion; 12 colors — 
easy to trace circuits; unaffected by oils or mild acids; never 
has shown any signs of aging—will last for years. 


For your product, Flamenol may be the answer to many a 
troublesome wiring problem. A G-E cable specialist will be 
glad to help you decide. Address the 
nearest G-E sales office, or General 


Electric, Dept. 6 - 201, Schenectady, N.Y. 


Approved by Underwriters. For de- 
tails see Bulletin GEA-2733C. Ask for 
a bag of Flamenol wire samples. 





plate is assured. However, no practically effective way 
has been discovered to block heat flow from the upper 
structure of the iron. Such flow makes the operator’s 
hand somewhat uncomfortable and results in a quite 
“answer-less” type of complaint. Smooth, bright, 
chromium-plated top. shells reduce radiant heat emis- 
sion and slight spacing between top shell edges and 
soleplate margins partially blocks conducted heat. An 
operating efficiency, as high as 75 per cent is not un- 
usual but at least one-quarter of the input (with a 1000 
watt iron this would be 250 watts) seemingly cannot 
be kept where it is wanted. 

Like electricity, heat energy flows well through some 
materials (conductors) and poorly through others (in- 
sulators) although the “mechanics” of flow differ in 
theory, being electronic in the former and vibratory in 
the latter. The wise designer will apply as much theory 
and computation to his work as time allows. The 
“Smithsonian Physical Tables” (published by the Insti- 
tute in Washington, D. C.) contain a wealth of data 
and theory. 


AR TOO many unit failures are direct results of 
F poor provision for lead or terminal attachment to 
element ends. The designer should constantly remem- 
ber that element materials invariably have high “contact 
resistance” which increases in service due to the natural 
oxide accumulation. It would be best to assume that 
connections to elements never will be too secure or run 
too cool! Constant pressure has to be exerted on 
operators to maintain tight joints and sufficient super- 
vision exercised by inspectors to assure uniformity of 
assembly. The fact that field failures destroy their own 
evidence makes the tracing of their cause most difficult. 

Unequal expansion can innocently cause “grief”. In 
the design of the base for an oven-type toaster where 
a plastic material had been selected, it was necessary 
to connect the two heating units in series by means of 
a “jumper” running against the under surface of the 
base’s cavity. 

3y painful experience the plastic was found to shrink 
or “season” on continued heating and cooling in service 
which caused the screw head to lose its original firm 
bearing against the jumper-end and which resulted in 
high contact resistance, arcing, and ultimate failure. 
Another case, equally as innocent, involved the inten- 
tion of “easily servicing” a porcelain-brick supported 
waffle iron unit. The idea was to provide a sub- 
assembly of brick, element coil, and terminal screws. 

This made a dandy “easy servicing” replacement 
unit but unfortunately the machine screws expanded 
and lost their bearing against the element wire ends. 
Arcing and “burn-outs” resulted making re-servicing 
necessary. The correct connection proved to be with 
the element and lead ends solidly clamped between 
hexagon nuts. 

These two cases, although seemingly trivial and easily 
foreseen, are typical of common design errors and much 
more readily recognized in hind-sight than fore-sight. 

It’s surely not astonishing news to say that a design 
engineer's path is beset with many and varied confusing 
problems. It probably is equally true that heating ele- 
ment design doesn’t make his work any easier! How- 
ever, an engineer seems to be a rather peculiar type of 
person—never happy without a lot of such detail. 
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In order to select the proper 
motor, the following points should 
be considered. 


Load Cycle 


What maximum and minimum horse- 
power is involved, and what is the prob- 
able duration of each? 

What are the maximum starting torque 
requirements? 

Is the duty cycle continuous or intermit- 
tent, and what method of control and 
overload protection is contemplated? 


Power Supply 

A.C. or D.C., and frequency if A.C. 
Voltage. 

Phase. 

Special Starting Current limitations, if 
any, imposed by the power supplier. 


Speed Characteristics 
Single constant speed. 
Variable or multispeed. 


Mechanical Construction 

Is open type motor acceptable, or should 
Splash proof, 

Totally-enclosed Fan-cooled, or 
Explosion-proof motor be used? 





Each Agolination 
Requires a Particular 
Type of Motor 


A Goecd Motor is Not Enough—It Must Be the Right 


Motor for the Job 


It is quite possible for the motor to be a good motor—and yet, because 
it does not have the proper electrical and mechanical characteristics 
for that particular job, it may prove troublesome and short-lived. 
Some applications operate continuously—others intermittently. Some 
require high starting torque, others may be required to meet rigid 
starting current requirements. 


The selection of the right type of motor is a task that should be 
delegated to the motor manufacturer. Wagner builds such a wide 
variety of types and sizes of motors that usually there’s a motor 
already available to exactly meet the requirements. And Wagner 
motors are dependable. They give continuous trouble-free service, 
requiring very little maintenance other than periodic inspection and 
lubrication. Their construction features and mounting dimensions 
are such as to be readily adaptable to the design of the equipment 
they operate. 


Wagner motors have the necessary electrical and mechanical charac- 
teristics to adequately and efficiently meet the starting, running, and 
overload requirements of your equipment. 


Let a Wagner sales engineer assist you in your motor selection. He 
is a factory-trained motor-expert and can make unbiased recommen- 
dations as to the right motor for each job. 


Write for Bulletins 177, 179, and 182 which completely describe 
and illustrate Wagner motors. M39-14B 


Motors Wagner Electric Corporation ve 


Transformers 
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6400 Plymouth Avenue, Saint Louis, Mo.,U.S.A. SIE 




















































THERE'S NO OTHER MICA INSULATION LIKE 
Y-26 
HIGH HEAT MICA PLATE 


It's a fact. Y-26 stands alone in the field, an exclusive, patented 
mica product, entirely different from the usual industrial built-up 
mica which cannot stand up under the high temperatures (1200° 
F India) (1500° F Amber) to which Y-26 can be subjected. 


Its chief advantages are its availability in large sheets of any de- 
sired thickness and size up to 31 x 34 inches; its economy over the 
costly natural mica and its ease of handling in assembly operations. 
Whatever you manufacture in the line of high heat appliances it 
will pay you to investigate Y-26 Mica Plate Insulation. Write 
today for test sheets and further details. 


NEW ENGLAND MICA COMPANY 


Incorporated 
Waltham, Massachusetts 


ZENG 


- Ts a) 


of Cameo Cleansing Powder was 
made possible by offering this 
handsome Plastic Molded Dispenser as a premium. 
To men and women alike the appeal! of plastics is a powerful sales help. 
Have you ever considered the use of molded plastics in connection 
with your product? Our Engineering staff will cooperate with you 
on your problems. 
Cameo Powder Dispensers were designed by Barnes and Reinecke and 
molded by 


CHICAGO MOLDED PRODUCTS CORP. 
1024 NORTH KOLMAR AVENUE = CHICAGO, ILLINOIS 





MANUFACTURERS SHOW 1940 RADIOS 


Outstanding developments in broadcast receivers for 1940 were 
previewed at a meeting of district sales managers and radio 
representatives of the General Electric Company. In the new 
line there are 12 table models, 4 consoles and 3 radio-phono- 
graph combinations. A feature which has been extended to 
most of the new sets consists of a highly efficient, self-contained 
antenna circuit, completely surrounded by a metal screen shield, 
following up the “beam-a-scope” development of last year 
which eliminated aerial and ground connections and reduced 
local static. Every receiver will be equipped with a speaker 
employing a magnetic alloy which has exceptionally great 
power and energy value for its weight. Receivers will also 
have a drift-proof station setting and i.f. transformer adjust- 
ment which eliminates clipping or drifting caused by changes 
in temperature or humidity. 

With the launching of its line of 1940 radio models at a 
national convention, Philco Radio & Television Corporation 
introduced a new built-in aerial system which eliminates aerial 
and ground wires and requires only a simple plug-in for 
operation. At the same time the announcement was also 
made that each model is built for television sound reception 
from the Philco picture receiver without wire connections, re- 
quiring only conventional tuning with a special push button 
or control. 


ELECTRICAL GOODS SALES ABOVE 1938 


For the fourth consecutive month, sales of electrical goods 
wholesalers exceeded sales for the corresponding months last 
year. April 1939 sales increased nearly 9 per cent over April 
1938, according to reports made by 376 firms to the Depart- 
ment of Commerce, and were 4 per cent over those for March 
this year without adjustment for seasonal variation. The de- 
partment also reported that manufacturers’ sales of electrical 
machinery apparatus and supplies during April increased 15 
per cent over April last year. 


EARNING AND WAGE FIGURES AVAILABLE 


Release of a wage survey of the electrical manufacturing in- 
dustry has been made by the Bureau of Labor Statistics, U. S. 
Department of Labor. Collected by representatives of the bu- 
reau who visited 233 establishments, the data cover a payroll 
period during August 1937. The report presents average hourly 
earnings by jobs or occupations for the industry as a whole 
and for the following divisions: fuses, wiring devices and 
specialty transformers; signaling apparatus; dry batteries; 
carbon products; electric lamps; wire and cable; electrical 
measuring instruments; domestic appliances; fractional hp. 
motors; industrial control; storage batteries; integral hp. mo- 
tors and generators; transformers and switchgear; and mis- 
cellaneous products. Copies of the survey may be obtained 
from the Bureau of Labor Statistics, Washington, D. C. 


RCA ANNOUNCES NEW TELEVISION TUBE 


Applicable to television transmission, the operations of a new 
pick-up tube have been described before the Institute of Radio 
Engineers by two engineers of the Radio Corporation of Amer- 
ica Laboratories. By playing the electron beam on the plate 
with such precision that the beam just reaches the plate, allow- 
ing little or no splash, the tube permits the viewing of pictures 
upon the television receiver in clearer detail than heretofore. 
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“TOPHET” Resistance Wire is 


to the Electric Heating A\ppliance 


what the Trylon-Perisphere is to 
NARs Aol ok ale 


Visit our exhibit at the World's 
Fair, in the Metals Building 
opposite the Trylon. 


WILBUR B. DRIVER CO. 


NEWARK, NEW JERSEY 


SOLDER 


A heater and pourer. Ideal for solder, lead, babbitt,—applica- 
2 qt. to 15 gal. sizes. tion by immersion or dipping. 15 sizes; 
Accurate thermostatic control of uni- 2 to 385 Ibs. capacities;—Featuring 
form heating; positive control of uniform heat, minimum fire hazard and 
outlet flow and application. fumes. 


REDUCE THE COST CF COMPOUND 
HEATING WITH EFFICIENT STA-WARMS 


Any material from the simplest glue to difficult 
waxes, highly corrosive chemicals, korogel, etc., can 
be heated properly, accurately, economically in 
Sta-Warm Electric Heaters. . . . Sta-Warms utilize 
modern electric “dry” heat, applied evenly through 
sides and bottom to give uniform, low heat concentration 
and complete melting. ... Accurate heating is assured by 
automatic thermostatic control (fixed or selective type). 

. . . The heaters illustrated are only two of many solutions 
available to those with difficult, costly, compound heating 
problems. . . . If you want precision heating, greater efficien- 
cy and reduced costs engineered right into your job, write 

today for Sta-Warm engineering assistance and data sheets. 


STA-WARM ELEC. CO., 560 N. Chestnut St., Ravenna, Ohio 
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A RUGGED 
DYNAMOMETER 


Built to take it! 


@ Pure Dynamometer. 

@ High Torque. 

@ New type armature construction 
eliminates insulating bushings or 
washers between control springs 
and shafts. 

@ Shafts are molded into the coil 
form and not cemented to the 
coil, thereby eliminating possi- 
bility of warpage due to atmos- 
pheric changes. 


Model 361 
Flush Mounting 


@ All windings are on molded forms Available also in Triplett Twin Cases 
and assembled to a one-piece to combine with voltmeter or am- 
molded supporting frame insuring meter. Can be adapted to special 
permanent calibration and free- uses as easily as other Triplett instru- 
dom from changes due to tem- ments. 
perature, etc. 

@ Self-contained to 300 Volt—10 WRITE FOR DETAILED INFORMATION 
Amperes. er this external 
connection can be made. 

@ Accuracy 2%. 


| 
| 
| 
I 
! 
! 
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The Triplett Electrical Instrument Co. 


After long and careful labora- 317 Harmon Ave., Bluffton, Ohio 
tory work and experimentation, 
Triplett introduces a dynamometer 
designed to meet every-day work- 
ing conditions in field, shop and 
laboratory. They are available in 
3” cases matching other Triplett 
instruments. Can be used on single 
phase A.C. or D.C. as a wattmeter. 
Also can be made up as voitmeters 
or ammeters to special order. Avail- 
able later in larger models. 


1 am also I 


Please send me more information on 
Model 361; 
interested in 
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MANUFACTURING CO. 
5905 Maurice Ave., Cleveland, O. 
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Types—Capacitor or Shaded Pole. 
Speeds—850, 1700, or 3400 RPM. 
Power—1/100, 1/80, 1/60, 1/40, 1/20 HP. 
Voltages—Up to 220 AC. 
Frequencies—60, 50, and 25 cycle. 
Bases—Solid or Resilient-Mounted. 


Mountings—Horizontal, Side-wall, Ceiling, 
or Vertical, with shaft up or down. 


Efficiency—High for such small powers. 


The permanent split capacitor type is simple in 
design—no cut-out switch—and develops espe- 
cially high efficiency with low current consumption. 












Laboratory experiments to date indicate that the performance 
of receivers of present design may be considerably improved 
without any change in the receiver. 

A report on television made public recently by the Federal 
Communications Commission television committee recommended 
that the television standards proposed by the Radio Manufac- 
turers Association to. the FCC be neither approved nor dis- 
approved. In addition, the report discusses many television 
problems which include stages of development, present status 
of technical development, television as a future industry, lim- 
ited number of channels, future progress, financing and action 
necessary. Factors cited as involved in standardization include 
premature acceptance of television, flexibility, scarcity of chan- 
nels, patents, receiver costs and interference. 


LICENSEE AGREEMENTS ARRANGED 


Briggs & Stratton Corporation has announced that it is now 
sole licensee for the manufacture and sale of variable speed 
transmissions, formerly known as Graham. 

Universal Microphone Company has completed retroactive 
licensing agreements with Western Electric, Electrical Re- 
search Products, Inc., and the American Telephone and Tele- 
graph Company covering all Universal microphones. 


MACHINE TOOL ORDERS SURGE UPWARD 


Renewed upward trend in both domestic and foreign machine 
tool orders has advanced the May index of the National Ma- 
chine Tool Builders Association to 219.8 from 155.6 in April, 
a gain of 41.3 per cent. Orders booked were the largest for 
any month since April 1937 and have been exceeded by only 
three previous months. The total domestic business placed 
during the first five months of 1939 is 43 per cent above the 
total for the last five months of 1938. The three months’ 
moving average rose to 186.9 from 169.4 in April and at this 
point is within the average range for 1937. It has been stated 
that a good share of buying in this country continues to come 
from shipbuilding and aircraft companies with the balance 
divided among a wide range of purchasers. Based on new 
orders reported by about 150 companies and related to 1929 
as 100, the machine tool index is one of the few reliable indi- 
cators of demand for capital equipment. 


STOKER MANUFACTURERS MEET 


Practical means of expanding the sales of automatic coal 
stokers constituted one of the feature discussions at the meet- 
ing of the Stoker Manufacturers Association held at French 
Lick Springs, Ind., recently. Julius K. Luthe, president of 
Perfex Corporation, in his address stated that the market for 
automatic home and building heating equipment with all types 


MEETINGS AHEAD 


July 4-6. American Society of Heating and Ven- 
tilating Engineers. Semi-annual meeting, Mackinac 
Island, Mich. A. V. Hutchinson, 51 Madison Ave., New 
York, N. Y. 

July 10-14. American Society of Mechanical En- 
gineers. Semi-annual meeting, San Francisco, Cal. C. 
E. Davies, 29 W. 39th St., New York, N. Y. 

Aug. 30-Sept. 2. Silver Bay Conference on Indus- 
trial Relations, Silver Bay, N. Y. E. H. T. Foster, 
347 Madison Ave., New York, N. Y. 

Sept. 4-8. American Society of Mechanical Engi- 
neers. Fall meeting, New York, N. Y. C. E. Davies, 
29 W. 39th St., New York, N. Y. 

Sept. 20-22. National Industrial Advertisers As- 
sociation. Annual Conference, New York, N. Y. Stan- 
ley A. Knisely, Republic Steel Corp., Cleveland, Ohio. 

Sept. 27-29. American Institute of Electrical En- 
gineers. Great Lakes district meeting, Minneapolis, 
Minn. H. H. Henline, 33 W. 39th St., New York, N. Y. 
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LAMINATED INLAY 





SEE OUR 
EXHIBIT IN THE 
HALL or METALS 


N.Y. WORLDS 
FAIR 1939 


ce Geared to Your 
. Moulding Needs 


Added to K & J “‘straight-line"’ 
production is our independence 
of outside sources for everything 
but raw materials—a factor which 
contributes to efficient moulding 
of plastics at low cost—and put- 





Moulding 


Design 


et- 
ich 


af ting us in a position to act, 
for virtually, as your own moulding 
Des department. Write for full 


particulars. 


Plastic 





Moulding 
We're also well equipped 
for the moulding of 


THIOKOL 


Kuhn & Jacob 


1204 Southard St., Trenton, N. J. 


New York Office, PEnn 6-0346 Phila. Office, HANcock 0972 
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STRIP 


trolled during refiaing: It is ofa e! 
nite and unvarying purity with © 
determined and uniform c a 
structure which assures positive work- 
ing qualities and consistent : 
ance. Get in touch with us, what-— 
ever your requirements may he, — 
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NEW YORK SAN FRANCISCO CHICAGO 





Exact speed control in your product is easy, 
smooth, convenient, safe with Ohmite Wire- 
Wound Vitreous-Enameled Rheostats (Under- 
writers’ Laboratories Listed). They provide 
permanently smooth, stepless resistance vari- 
ation, free from troublesome ‘‘breakdowns"’ or 
“burnouts."’ Let Ohmite Engineers analyze your 
application and submit samples designed for your 
exact requirements, or write today for your copy 
of new Catalog 17. Also, write for Data Sheet 
114 on New Ohmite Power Tap Switches. 


OHMITE MANUFACTURING CO. 
4804 Flournoy Street, Chicago, Ill., U.'S."A. 


be Kight with OAMITE 
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BRIGHT FINISH 
UNCOATED - ELECTRO 
COATED IN NICKEL 
ZINC . COPPER - BRASS 
BRONZE AND TIN 





By specializing on manufacturers needs for better qualities 
and greater economies, Thomas Steel has become one of the 
largest steel finishing plants in the United States. We are able 
to furnish cold rolled strip steel to very definite specifications 
of gauge . . width . . length . . edge . . temper and physical 
properties. Thomastrip is available in a wide variety of high 


quality finishes. 


edt 


WARREN, OHIO 








of fuel is “very much undersold.” He said that builders of 
new homes are beginning to show a marked preference for 
complete heating units. Clyde E. Williams, director of Bat- 
telle Memorial Institute, told those assembled that stoker man- 
ufacturers, in order to maintain their position and to make 
as much progress in the future as in the past, must invest in 
research and experimental promotion work. He said that all 
industries pass through two stages—one of development of 
technical features and method of marketing and the second 
of active sales, which should be a period of stability and profits. 
Officers re-elected for another year were: president, E. C. 
Sammons, vice president of the Iron Fireman Manufacturing 
Company; vice president, Frank Hoke, vice president of Hol- 
comb & Hoke Manufacturing Company; treasurer, G. Walter 
Ostrand, general manager of the Caldwell Moore plant, Link- 
Belt Company; and executive secretary, Marc G. Bluth. 


G.E. CREATES NEW DEPARTMENT 


Centralization of all radio, tele- 
vision and related activities has 
been accomplished by the es- 
tablishment of a new depart- 
ment at the Bridgeport head- 
quarters of the General Electric 
Company. Dr. W. R. G. Baker, 
for many years associated with 
activities in the radio field and 
until recently chairman of the 
radio management committee, 
has been named manager of the 
new unit. Known as the radio 
and television department, it 
will be responsible for radio and 
television tubes, receivers, transmitting and relaying equipment, 
carrier-current equipment and other associated radio products. 


NEW DEPARTURE CELEBRATES 50th BIRTHDAY 


Formed in 1880, New Departure, one of the oldest divisions of 
General Motors, has just commemorated its golden anniver- 
sary. Honorary guests at the combination Old Timers party 
and dinner for foremen and executives given on this occasion 
included A. P. Sloan, Jr., chairman of the board of General 
Motors and W. S. Knudsen, president, who made the principal 
addresses. F. G. Hughes, general manager of the New De- 
parture division, gave a talk entitled ‘“‘No one of us is as smart 
as all of us” and presented watches to 30 employees who have 
completed a quarter century with the company, and gold serv- 
ice buttons to 97 others who reached the twenty-year service 
class. 

Originally known as the New Departure Bell Company and 
operating in a single room with six employees, the division 
now maintains plants at Bristol and Meriden, Conn., employ- 
ing over 48 acres of floor space in the manufacture of high 
grade ball bearings. 


MACHINE TOOL SHOW IN OCTOBER 


The National Machine Tool Builders Association has announced 
plans for its 1939 Machine Tool Show to be held in the Cleve- 
land Public Auditorium October 4 to 13. Both in number 
and range of exhibits and in performance and design of ma- 
chine tools, this year’s show is expected to surpass the last 
one held in 1935. Wendell E. Whipp, president of the N. M. 
T. B. A., said: “The purpose of this show is to place under 
one roof, for convenient inspection and study, the finest and 
most modern machine tool equipment from every branch of the 
machine tool industry. The last four years have shown sub- 
stantial advances in the art of machine tool building—advances 
which mean reduced production costs, increased productivity 
per dollar invested, and greater potential profits.” 

In connection with the show a series of evening meetings 
will be held sponsored by the Machine Tool Congress. Or- 
ganizations participating in this congress are the American 
Foundrymen’s Association, Inc., American Society of Mechani- 
cal Engineers, American Society of Tool Engineers, Associated 


ELECTRICAL MANUFACTURING 








nd 
on 


gh 


ve- 
ber 
na- 
last 


der 
and 
the 
ub- 
Ices 
. ity 


ngs 
Or- 
can 
ani- 
ited 





























ROM the painstaking pro- 

duction of carbon stock with 
its specially prepared ingredi- 
ents, to the finished product in 
the minutest details, there 
comes the brush which meets 
all of the physical and chemical 
specifications of modern engi- 
neering science. 


This background—or pedigree, 
if you please—is your most 
important consideration—your 
protection for economy of 
operation and efficiency. This 
is the invisible refinement 


within SUPERIOR BRUSHES. 


SPECIFICATIONS FOR 


GRADE 420 


Specific Resistance 
(ohms per inch cube 


Carrying Capacity 
(amperes per sq. inch) 


Peripheral Speed 
(feet per minute 


Hardness 


Strength 


Write for complete details 


of serving your needs. 


“ALL THAT THE NAME IMPLIES” MODEL M6 
9115 GEORGE AVENUE 
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INTRODUCES THE TIME 
& MONEY-SAVING BUSHING 


Figure up your production costs over the year, including labor and 
materials, and you'll have a substantial item. The new Brandywine 
fibre bushing actually deletes this item from your production budget. 
Made from an all-rag base, it is merely inserted in a drilled hole, and 
by its own tension it expands to make a tight joint. Thus, tapping 
costs are eliminated—a considerable saving. 


This is only one of the hundreds of fibre parts we machine, thread, 
form and tap for electrical manufacturers. If you do your own fabri- 
cating, Brandywine fibre is available in tubing of standard lengths. 
Samples and quotations on request with no obligation. Write to-day. 


BRANDYWINE FIBRE PRODUCTS CO. 


- 4402 WALNUT STREET . WILMINGTON, DELAWARE 


The 


PEDIGREE RYT: - Powe 


CARBON | MY Vo} Ke): 4- 


BRUSH 





SHADED POLE... 
. » - Induction Type 


Victor offers an outstanding line 


IS YOUR ASSURANCE 
OF DEPENDABILITY 




















MODEL M41 of quality-built motors of frac- 
tional power ranging from 
1/200 to 1/10 H. P. Ideal for 
such applications as fans, blow- 
ers, animated displays, timing 
devices, etc. Years of successful 





nee eas motor building — equipped to 


solve difficult engineering prob- 
lems. Write for literature today! 
Manufacturers’ Representatives: 


A few territories not yet assigned. 
If interested, write us at once. 


VICTOR ELECTRIC PRODUCTS, INC. 


3026 Robertson Avenue Cincinnati, Ohio 





CLEVELAND, OHIO 
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An Unusual Service! 


Motors Designed for Your Own Requirements. 





This is a motor driven brake. Its satisfactory operation depends 
on a motor designed mechanically and electrically to do the 
job right. 


ie 


It is just another example of successful ESCO" motor appli- 
cations. 


SEND US YOUR PROBLEM. WE CAN HELP YOU. 


ELECTRIC SPECIALTY CO. 


213 SOUTH STREET, STAMFORD, CONN. 





_. +e us “SYNCHRONIZED 
[me PRODUCTION” 


It greatly increases output 
on many types of coils... 


Coil winding on the new No. 102 

Universal Winder is so scheduled 

that the operator is performing manual 

operations on one head while the other 
heads are in production. 


UNIVERSAL WINDING COMPANY 
P. O. BOX 1605 - PROVIDENCE, RHODE ISLAND 


| | Write for new No. 102 Bulletin to 
| 





Machine Tool Dealers, Cleveland Engineering Society, Na- 
tional Electrical Manufacturers Association, National Fore- 
men’s Association, National Machine Tool Builders Associa- 
tion, and Society of Automotive Engineers. 


APPLIANCE SALES MOUNT FURTHER 


Washing Machines. Shipments in April totalled 116,199, 
a drop of 23.9 per cent from the March figure of 152,725 and 
22.1 per cent above the total for April 1938. It was the sixth 
consecutive month in which an increase was recorded over the 
same period a year ago, according to the American Washer 
and Ironer Manufacturers Association. For the first four 
months of this year shipments aggregated 508,718 compared 
to 379,528 in 1938, an advance of 34 per cent. 

Ironers. April shipments totalled 9,047 against 7,111 in 
the same month of 1938, an increase of 27.2 per cent. The 
industry had its usual seasonal drop from the March figure 
of 11,607. Total of 36,878 units shipped in the first four months 
was slightly lower than the 37,628 total in the like 1938 period. 

Vacuum Cleaners. Sales for April totalled 125,026 as 
compared with 152,255 in March, a decline of 17.8 per cent, 
and 120,925 in April 1938, up 3.3 per cent. As reported by 
the Vacuum Cleaner Manufacturers Association, January-April 
sales totalled,492,202 compared with 493,723 in the like period 
of last year. 

Refrigerators. Domestic household units sold during April 
amounted to 242,005 compared with 234,044 in March and 
197,995 in April 1938, gains of 3.4 and 22.2 per cent respec- 
tively. For the first four months, according to reports re- 
ceived by the National Electrical Manufacturers Association, 
sales amounted to 810,940, up 36.8 per cent from the corre- 
sponding period last year when 592,721 were sold. 

Mechanical Stokers. Factory sales reported to the De- 
partment of Commerce amounted to 3,591 for April, 6.4 per 
cent below the 3,837 sales in March and slightly under the 
April 1938 figure of 3,628. Sales for the first four months of 
1938 totalled 13,576 compared with 12,435 in the correspond- 
ing period last year, a gain of 9.1 per cent. 

Oil Burners. Department of Commerce reports show total 
shipments for April 1939 to have been 10,640 compared with 
10,671 in the preceding month and 7,318 in April 1938, an in- 
crease of 45.3 per cent. Shipments through April of this year 
were 37,723 contrasted with 27,061 in the like period of 1938, 
a gain of 39.3 per cent. 


NASH-KELVINATOR AWARDED TROPHY 


The National Salesmen’s Crusade, the “Sales Mean Jobs” 
movement, in which more than 1100 cities and towns partici- 
pated last summer, and which was sponsored by G. W. Mason, 
president of Nash-Kelvinator Corporation, was judged the best 
business activity of the year by the National Federation of 
Sales Executives. Recognized nationally as the foremost award 
for business achievement in the United States, the Howard G. 
Ford trophy was presented to the Kelvinator organization at 
a convention banquet of the federation during the early part 
of June. Sales activity of all American businesses and cor- 
porations for the year were studied by the judging committee 
before the award was made. 


PAY REDUCTIONS RESTORED 


Improved business conditions at Westinghouse Electric & Mfg. 
Company have resulted in the full restoration of pay reductions 
for 8700 salaried employees who have been receiving 90 per 
cent of their base rates since June 1938. Those receiving less 
than $125 per month were restored to their full rates six 
months ago. 


ABOUT PEOPLE YOU KNOW— 


O. P. Wilson has been elected president and treasurer of 
Norma-Hoffmann Bearings Corporation; H. J. Ritter, vice 
president and secretary; C. B. Malone, vice president in 
charge of plant operations; and W. M. Nones, chairman of 
the board. 

P. Y. Danley of Westinghouse Electric & Mfg. Company 
has been elected president of the Air Conditioning Manufac- 
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Let’s Shed a Little Light 
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Whether or not you produce a rapidly selling article or 
one that “settles down’”’ to a long stay in retail stores 
depends upon its design—and how it strikes the eye of 
the ultimate buyer. 


| STOKES MOLDED PLASTICS 


anda ‘eens, a ae ae ao will give your product every sales advantage for Stokes 

nd designers have a record of creating and developing 
appealing designs which sell merchandise; designs which 
are thoroughly practical for economical production. 



























high finish, sanitary plastic material. The shade has 
a slotted arrangement for easy removal and cleaning. 
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. Gen'l Offices: 330 WEBSTER ST, TRENTON, N. J. - + - + =~ ~~~ Plants: TRENTON, N. J. and WELLAND, ONT. 
r MOLDERS OF ALL PLA STICS—Including Hard Rubber—SINCE 1897 
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z IF YOU STRIP WIRE in your plant, 
the COLONIAL Wire Stripper 
Note These Features: will effect decided production econ- 
omies thru its fast and accurate per- 
1.—Centrifugal action on formance. Easy to ——— 
double edge blades. No proof thruout—high quality construc- 
d , * springs whatever. 2. Dialed tion—a remarkable machine. 
Alert buyers intent on procuring better fastening micrometer adjustment screw, e 
y a ‘ " . f xact * trippi 
g. devices at a saving are discovering that PRO- oh te pe ethene ptr g settasin stitinitetis dentine deindl 
_ GRESSIVE screws and headed parts — formed 3. en — = lever _ the worth of the COLONIAL —on 
necte en uncer positive — 
a accurately and economically by the cold upset control ¢ Smee adjust- Yee ae wee ate Gand = your 
: : : t. 3 ible type ; ; : 
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production costs down and profits up. You will eee ~ before shipping machine and instruc- 
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find it worth while to submit your problems to balanced. 6. Face plate, ames s 
PROGRESSIVE experts who specialize in made a ak ae dee Take advantage of this Free 
to order items requiring special heads, threads center of stripping blades. = See or Write for Cir- 
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NOW... 


A PERSONALIZED) 
MOLDING SERVICE 


for electrical manufacturers! 


* American Insulator service couldn’t be more personal- 
ized if it were the individual molding department of each of 
itscustomers. Even if it were possible to have such a modern 
well equipped department, closer cooperation would be im- 
possible to obtain. For our business has been built up by the 
formula of supplying the customer with what he wants— 
when he wants it. By keeping him informed of new materi- 
als, new ideas, and even methods for cutting production 
costs. Yes—when a custom molder works as close with the 
customer as we do, it’s really a PERSONALIZED SERVICE! 


AMERICAN INSULATOR CORP. 


New Freedom, Penna. 


SEND FOR OUR NEW 48 PG 
CATALOG OF STOCK PARTS 


It will be sent promptly on 
request without obligation 
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Used Extensively By Manu- 
facturers Of Oil Burners, 
Radio, Testing Devices, Ma- 
chines, Appliances and Equip- 
ment 


The complete terminal consists of two 
parts—the base stud (male) which can 
be furnished tapped for 6/32’, 8/32”, 
10/32” or 10/24 machine screws—and 
the spring snap terminal (female). 

The base stud is fastened to panel or 
electrode of the sparking plug; the spring 


snap terminal is fastened to the ignition 
cable. 


Merely push the terminal on the base 
stud, and it snaps into place making a 
positive electrical connection. To re- 
move just pull it off; no screws to bother 
with, no springs to bruise fingers. 


Write today for descriptive folder illustrating our 
complete line of terminals, nipples, tools, base 
studs, etc. No obligation. 


THE Razah co. 


TRADE MARK 


BLOOMFIELD 7 Li erie es 

























turers Association at their annual meeting. Other officers are 
S. E. Lauer, vice president; P. A. McKittrick, treasurer ; 
and W. B. Henderson, executive vice president. 

G. S. Crane, associated with 
Cutler-Hammer for 29 years, 
has been appointed vice presi- 
dent in charge of sales and en- 
gineering. In addition to his 
sales responsibilities, Mr. Crane 
now assumes supervision of all 
of the development work for 
the company as well as execu- 
tive control of the engineering 
and drafting departments and 
patent department. After hav- 
ing been manager of the Cleve- 
land sales territory, Mr. Crane 
came to Milwaukee as manager 
of the controller department, later serving as general sales 
manager and then as vice president in charge of sales until 
his recent appointment. Mr. Crane is chairman of the advisory 
committee of the industrial control section of Nema and last 
fall was elected to the board of governors. 

B. M. Horter, formerly in charge of the resale sales di- 
vision, has been appointed general sales manager of Cutler- 
Hammer. E. W. Seeger, formerly in charge of the produc- 
tion engineering department, has been named head of the de- 
velopment department and P. B. Harwood, previously a 
member of the production engineering department, has been 
appointed manager of the engineering department. 

Edwin J. Schwanhausser has been elected a vice president 
of Worthington Pump and Machinery Corporation. Connected 
with Worthington since 1915, Mr. Schwanhausser served in a 
number of capacities, reaching the position of assistant works 
manager in 1927. In 1929 he was transferred to the Buffalo 
plant as works manager which position he will continue to 
hold. 

Marvin W. Smith, manager of engineering of Westing- 
house Electric & Mfg. Company, has been elected a vice presi- 
dent and will direct all of the company’s engineering activi- 
ties. I. A. Yost has been appointed engineering manager of 
the Westinghouse lighting division with headquarters in Cleve- 
land. 

Thomas D. Jolly, chief engineer and director of purchases 
of the Aluminum Company of America, was elected president 
of the National Association of Purchasing Agents at the 
group's 24th annual convention. 

J. W. Savage, for several years closely identified with dis- 
tribution and commercial research problems of the General 
Electric Company’s appliance and merchandise department at 
Bridgeport, has been named assistant to C. E. Wilson, execu- 
tive vice president. 

V. L. Smithers succeeds W. J. Parker as commissioner of 
the National Battery Manufacturers Association. 

Leonard E. Nichols, formerly chief welding engineer, has 
been named technical advisor and sales engineer for the De- 
troit district sales division of the National Electric Welding 
Machines Company. 

Marshall L. Havey has been elected a vice president of the 
New Jersey Zinc Company. 

Edward J. Kelly, assistant manager of manufacturing, has 
been named manager of radio and record manufacturing and 
of production engineering activities at the RCA Manufactur- 
ing Company’s Camden plant. E. T. Hamilton has been ap- 
pointed manager of all warehousing and shipping activities at 
Camden. He continues as manager of materials control. 

John J. Whittaker, formerly vice president in charge of 
sales for Silvray Lighting, Inc., is now commercial engineer 
for the Duro-Test Corporation. 

Charles M. Kirkland has been elected secretary of the 
Okonite Company with offices at 501 Fifth Avenue, New York. 

C. H. Kuthe has been appointed technical advisor to the 
Michigan division of Revere Copper and Brass, Inc. 


HARWELL HEADS CONN. TEL. & ELEC. 


Connecticut Telephone and Electric Corporation has announced 
the appointment of a new staff of executives following the 
recent reorganization of its parent company, Air Devices Cor- 


ELECTRICAL MANUFACTURING 








ng 
he 


laS 


nd 


the 
rk. 
the 


ced 
the 
or- 








SPECIAL 


MOTORS 


THE HOLTZER-CABOT ELECTRIC CO. 
BOSTON, MASS. 


125 Amory Street 


Chicago, Ill. 6161 South State Street New York, N. Y. 


“No Burrs”! 


A group of small pinions cut to length from steel rod. 
Difficult to do without leaving burrs—but no burrs! 
This is because ‘Peck Service” is a blend of experience, 
care and metal, rather than just shop routine. If your 
work is a bit fussy, send it along. That's the kind we do 
best. And, to get better acquainted, let us send you the 


PECK CATALOG & MANUAL FREE 


—a useful book on screw machine parts and springs, 
written largely from the designer's point of view. 
Please write on company letter head. Thanks. 


PECK SPRINGS 
AND SCREW MACHINE PARTS 


The Peck Spring Co., 12 Grove Ave. Plainville, Conn. 
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101 Park Avenue Philadelphia, Pa. 112 South 16th Street 
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HEAT CONTROL 
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Compact, rugged, Thermo- 
responsive electric switch. Pre- 
cise, dependable, yet inexpen- 
sive. Features 1/10 F. differ- 
ential, practically no thermal 
lag. Slow, vibrationless break. 
Range—50 F. to 400 F. Rating 
10 Amp. L1LOV, 5 Amp. 220V. 
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igagnOSWITCH 


““Hex” head type 
(shown) is designed for 
insertion into a closed 
liquid or gas system. 
Many in use controlling 
sterilizing and pasteur- 
izing equipment, mold- 
ing presses and similar 
applications. 

Write today on 
company lietter- 
head for details of 
this and the other 


five types of 
Fenwal thermo- 


switches ... or 30 
day test samples. 


10 MAIN STREET 


ASHLANDaMASSACHUSETTS 


Speeds Up Production... 
Gives Lasting Insulation 
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DIEFLEX 
VARNISHED 
TUBING 


You can slip wire through Dieflex 
Varnished Tubing without dan- 
ger of catching, because of its 
treated smooth bore. It is easy 
to telescope, too. In tight places, 
the thin walls will save you 
space. Yet, this tubing has a 
high dielectric strength. 


HAS GOOD 
B DIELECTRIC 


Dieflex tubing is slow burning 
and cannot be ignited by a sol- 
dering iron. It remains flexible in 
cold weather, retains its shape, 
and does not fray or flatten when 
cut. Available in over 25 sizes. 


For less exacting applications, 
use Dieflex Saturated Sleeving. 
These sleevings have a smooth 
bore, thin wall, fast color, and 
many other desirable qualities. 


—and a complete line of other 
Insulating Materials 


FOR SAMPLES 


‘T SURE 18 
FLEIBLE 


COUPON 


; i 
Insulation Manufacturers Corporation i 
565 W. Washington Blvd., Chicago : 
Rite ce cc bedc cdc beeen eae eee i 

i 
é 
DOE gg ice cance eeeees eee eee an ee eee i 
i 
Address i 


INSULATION 
PU ad dt Seco) ded aod 


A Tee Me TT Clas err) 


565 West Washington Blvd. 
Chicago, Illinois Cleveland, Ohio 


DETROIT © MILWAUKEE ¢ MINNEAPOLIS © PEORIA 
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poration. Headed by Harold W. Harwell, former vice presi- 
dent and general manager of Cinaudagraph Corporation, as 
president, the sales activities will be directed by Frank Holm- 
strom, vice president and general sales manager. Charles A. 
Cunneen, connected with the company since 1922, will serve 
as secretary-treasurer. The new organization is planning con- 
siderable expansion in the development and manufacture of 
communication and signal systems. 


MANUFACTURERS COMBINE 


American Engineering Company has purchased the 
Diamond Machine Company of Providence and will continue 
the manufacture of the Diamond face grinder. 

Automatic Washer Company has purchased the inventory, 
jigs, tools, dies, good-will, trademarks and patents of the Prima 
Manufacturing Corporation of Sidney, Ohio, thus merging two 
pioneer companies in the home laundering equipment manu- 
facturing industry. 


ENERGY OUTPUT RISES SHARPLY 


Production of electricity by the electric light and power in- 
dustry for the week ended June 17 reached 2,264,719,000 kw.- 
hr. compared with 2,256,823,000 kw.-hr. in the preceding week 
and 1,991,115,000 kw.-hr. in the like week of 1938, respective 
gains of 0.3 per cent and 13.7 per cent. According to figures 
released by the Edison Electric Institute, total output in the 
four weeks ended June 17 amounted to 8,840,287,000 kw.-hr., 
12.8 per cent above the 7,835,031,000 kw.-h 


r. in the comparable 
1938 period. 


SAMMIS HEADS MODERN KITCHEN BUREAU 


Chosen by the executive committee of the Modern Kitchen 
Bureau as chairman for 1940, Walter H. Sammis, vice presi- 
dent of the Commonwealth & Southern Corporation, succeeds 
George E. Whitwell, who has been chairman since the estab- 
lishment of the bureau in 1935. A. L. Scaife succeeds L. A. 
Clark as planning committee chairman. 


NEW PLANTS, EXPANSIONS AND ADDITIONS 


Monarch Aluminum Mfg. Company has announced the 
addition of a Dycast products division which is equipped to 
produce die castings from aluminum and zinc alloys. David 
3enjamin is general manager. 

Hobart Mfg. Company plans the enlargement of its man- 
ufacturing facilities through the construction of two additions 
to the main plant at Troy, Ohio. 

Porter-Cable Machine Company has added 90,000 sq. ft. 
to its present manufacturing facilities. 

Precision Apparatus Corporation has expanded for the 
second time within a year. Executive offices and factory are 
now located at 647 Kent Avenue, Brooklyn. 

R. W. Cramer Company, Inc., has moved into a large 
new plant in Centerbrook, Conn. A New York sales office, in 
charge of R. C. Heyl, a vice president of the company, will be 
retained at 67 Irving Place, New York. 


CUSTOM BUII 


TO ANY SIZE OR SHAPE 





The Louthan Manufacturing Co. 


EAST LIVERPOOL 


NEW YORK OHIO LOS ANGELES 
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SPRING CO. 


690 Central Ave., Pontiac, Mich. 
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Power Ranges 1 300 to 1/15H. P. 


@ Designed specifically to solve your problems, these 
shaded-pole induction motors are guaranteed against 
electrical or mechanical defects. Equipped with oil- 
less, self-aligning bearings, and shafts of high carbon, 
centerless ground steel. Coils are of highest grade 
wire on special rag-stock paper cores. Workmanship 
is precision perfect. Write for full information today. 


Write today for Bulletin 37 for detailed information. 
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Rochester, New York 


Makers of ARCTIC AIRE FANS, EXHAUST FANS, PILOT BLOWERS, ete, 
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—what a whale of 
a difference it makes! 


lo the way from drafting board to shipping depart- 
ment, good electrical steel sheets can help you hold 
production costs to a minimum. The difference in some 
cases has proved to be enough to change a net loss to a 
net profit. 

Standard with many electrical manufacturers are U-S-S 
Electrical Steel Sheets—because these sheets have every 
property they should have for profitable production. They 
are available in a wide variety of grades, gages, and finishes, 
to give your designers complete freedom of selection. They 
are thoroughly uniform in flatness, gage, and punching 
qualities. They fit into any production schedule, either 
manual or automatic. 

When plants switch over to U-S-S Electrical Steel 
Sheets, the result is often a substantial saving in die costs. 

Call the man from Carnegie-Illinois. He can promise no 


miracles, but of this you can be sure: The man from Carnegie- 
Illinois will not rest satisfied until every problem connected with 
silicon-steel sheets has been solved to your best advantage. 


ELECTRICAL STEEL SHEETS 


CARNEGIE-ILLINOIS STEEL CORPORATION, Pittsburgh and Chicage 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 
Scully Steel Products Company, Chicago, Warehouse Distributors 
United States Steel Products Company, New York, Export Distributors 


UNITED STATES STEEL 





















‘GEARED 


to meet ti 


OF YOUR 


d ér these points when you look for 
=: 
epéndable source of spring parts: 


¥ GAINDELLIGENT HANDLING OF SPECIFICATIONS 
. 
PROMPT, CERTAIN ACTION IN TOOLING UP 


<7 IVERIES TO MEET YOUR PRODUCTION 
eo QUALITY FROM START TO FINISH 
NE SOURCE OF SUPPLY FOR MANY PRODUCTS 


FICIENT PLANNING FOR GREATEST ECONOMY 





AS Controlled quality from steel to finished part ts 
© Barnes’ answer to the day's demand for production and- 
“ still more production. A modern steel mill owned and 
operated by Barnes is capable of producing stock for almost 
“any requirement, every day, Large amounts are always on 
jJkand for quick conversion into the kind of spring you need. 







SERIES WOUND AC-DC 
1/500th TO 1/10th H.P. 
INDUCTION SHADED POLE 
1/250th TO 1/12th HP. 
WITH AND WITHOUT BACKGEAR 
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The Wallace Barnes Company . sristot, conNECTICUT | 


DIVISION OF ASSOCIATED SFRING CORPORATION 


_SPRINGMAKERS FOR MORE THAN THREE UARTERS OF A CENTURY . 





If you are motorizing a new or an old 
product and must have dependable, 
correctly engineered, priced-right motors 
in the above types and power ranges, then 
send your specifications to SIGNAL. 


SIGNAL has been recognized as a 
specialist in the small motor field for 
many years. In fact, its background as 


a successful producer of fractional horse- 





power motors dates ‘way back to 1892. 


A Smooth “Crumbless” Cut 
THROUGH 20,000 WIRES! 


S° complete is the impregnation of this Aeme-wound 
ignition coil that the ends of the 20,000 turns of 41 
wire appear as one solid surface. No unreached areas, 
and each wire perfectly insulated. 


Designing and winding such difficult coils is an Acme 
specialty. Impregnating is done with Acme-developed 
compounds produced in Acme’s varnish plant and 
applied by operators long trained in this highly special- 
ized work. ‘**Acme’’ means dependability. 


Acme Wire 


PRODUCTS 


The Acme Wire Co., New Haven, Conn. 
COILS—M AGNET WIRE—V ARNISHED INSULATIONS—CAPACITORS 


SIGNAL ELECTRIC MFG. CO. 


Menominee, Michigan 


Offices in all principal cities 
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THERMOSTATIC BIMETAL 


US METAL PRODUCTS FOR ELECTRICAL MA 


terials. Large stock of 
standard units, for 
quick shipment. 

\ 


PROBLEMS OUR SPECIALTY 


= You'll have no _ headaches 


= 


= = special rubber parts if you authorize 
us to mold them. We have special- 
ized in designing and fabricating rubber for 
assemblies, machines, appliances and equip- 
ment for many years. Write us today con- 
cerning your rubber problems. Let us show 
you how rubber insulation can add life to 


“= 


your products; no obligation. 


WESTERN RUBBER CO. 


Goshen, Indiana 


MANUFACTURERS OF MOLDED INDUSTRIAL PRODUCTS 
OF RUBBER AND SYNTHETIC RUBBER 
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Consult us About 
Practical and Economical 


ELECTRICAL CONTACTS 


We can be of particular value to engineers in the 
selection of proper materials and designs for new 
applications or for the redesign of existing prod- 
ucts with a view to greater efficiency or economy. 
Specialists in laminated sheet and wire, in bimetals 
and composite rivets, our skill, experience, excel- 
lent equipment and technical knowledge are at 
your disposal. Of course we can supply materials 
for standard specifications. Write us with as much 
detail as convenient regarding your requirements. 

















ELECTRIC HEAT 
for anything — appli- 
ances, machine parts, 
industrial equipment, 
pipes, tanks, processes, 
air, liquids, solid ma- 












ELECTRIC UNITS 


Many a “sick” product has been revived by 
Chromalox electric heating units, reversing its 
sad record of heating unit failures, servicing 
expense, falling sales. ¢ For the heating element 
is the heart of any electrically heated appliance, 
or better still the solar plexus, where just a few 
jolts can put a product down for the count. 
“Change to Chromalox’”’ is the simple remedy, 
when poor performance threatens sales. 
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You can get standard Chromalox 
units in practically any shape and 
size required, all built around the 
now famous Chromalox principle 
which has made the name “Chro- 
malox’’ a simile for service in elec- 
tric heat. These units in your prod- 
uct are a positive sales aid, assuring 
its quality like the Sterling mark on 
silverware. 


Consult our engineering staff as 
to the correct unit for your product 
and the best means of its application. 
These electric heat specialists have 
a fine record of success. Use their 
unmatched experience. No obliga- 
tion. 


The coupon e 
below with your 
letterhead brings 
you the valuable 


Book of Electric Heat. If you 
have a specific problem, write us. 


EDWIN L. WIEGAND COMPANY 


7530 THOMAS BLVD. PITTSBURGH FPA. 
Send me the CHROMALOX BOOK OF ELECTRIC HEAT 
Deb ccvcacecustestdecteswaseunetucd PURE 0.3 6 4. 2bo% Chsde ences 7 














MATERIALS + ELECTRICAL & MECHANICAL PARTS + EQUIPMENT - FINISHES 








A monthly reader reference facility giving a complete alphabetical list of 
the materials, electrical and mechanical parts, equipment and finishes as 


advertised in ELECTRICAL MANUFACTURING. Also consult adver- 


tising pages, turning to advertisers’ index two pages removed from back 


cover. 


ADAPTERS, Plug 
Cc. D. Wood Elec. Co., Inc., 826 Broadway, New York, 
mE 


ALLOYS, Aluminum 
Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 
Pa. 


ALLOYS, Bronze 
Bunting Brass & Bronze Co., Toledo, O 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn 


ALLOYS, Copper 

American Brass Co., Waterbury, Conn. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


ALLOYS, Magnesium 
Dow Chemical Co., Dowmetal Division, Midland, Mich. 
*‘Dowmetal.’’ 


ALLOYS, Low Melting and Bismuth 


Cerro De Pasco Copper Corp., 44 Wall, New York, N. Y. 


*‘Cerromatrix,’’ ‘‘Cerrobase,’’ ‘‘Cerrobend.’’ 


ALLOYS, Nickel 


International Nickel Co., Inc., 67 Wall, New York, N. Y. 


ALLOYS, Permanent Magnet. See Magnets. 


ALLOYS, Resistance 

Driver Co., Wilbur B., Newark, N. J. 
Driver-Harris Co., Harrison, N. J. 
Hoskins Mfg. Co., Detroit, Mich. 


ALLOYS, Zinc 
New Jersey Zinc Co., 160 Front, New York, N. Y. 


ALUMINUM 


Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 


Pa. 
AMMETERS. See Instruments. 


ANODES, Nickel, Brass and Copper 
Seymour Mfg. Co., Seymour, Conn. 


ARMATURE STANDS 
Dowick Bros., Inc., 671 Communipaw Ave., Jersey City, 
N. J 





Insulate bare wire with LAVOLAIN ball and 
socket beads. High dielectric and mechanical 
strength. 13 sizes. Shown } size. 


THE STAR PORCELAIN CO. 
41 Muithead Ave. TRENTON, N. J. 





ONTO) 
PRODUCTS 


BRUSHES—RINGS—ELECTRODES 
WELDING CARBONS— SHAPES 


The experience of 27 years of carbon 
engineering available on request. 


WRITE FOR CATALOG. 


Becker Brothers Carbon Co. 


CICERO, th. 
RE Ste 52nd ENT Suburb of Chicago 








Always use the latest issue since content is corrected each month. 


ARMORED CABLE, Strip 

American Steel & Wire Co., Rockefeller Bldg.. Cleve- 
land, O (United States Steel Corp. Subsidiary.) 

John A. Roebling’s Sons Co., Trenton, N. J. 


ATTENTUATORS. See Resistors, Radio 
Control. 


BEADS, Insulating 

American Lava Corp., Chattanooga, Tenn. 

Dunn, Inc., Struthers, 134 N. Juniper, Philadelphia, 
Pa. ‘Fish Spine.’’ 

Star Porcelain Co., Trenton, N. J. ‘‘Lavolain.’’ 

Steward Mfg. Co., D. M., Chattanooga, Tenn. 


BEARINGS, Ball and Roller 

Bearings Co. of America, 519 Harrisburg Ave., Lan 
caster, Pa. 

Fafnir Bearing Co., New Britain, Conn. 

New Departure, Division General Motors Corp., Bristol, 
Conn 

Norma-Hoffmann Bearings Corp., Stamford, Conn 

S K F Industries, Inc., Front & Erie Ave., Philadelphia, 
Pa. 


BEARINGS, Oil-less. See Bearings and 
Bushings, Graphite; Bearings and Bush- 
ings, Non-Metallic. 


BEARINGS & BUSHINGS, Bronze 
Bunting Brass & Bronze Co., Toledo, O. 


BEARINGS & BUSHINGS, Graphite 

Bunting Brass & Bronze Co., Toledo, O. 

General Electric Co., Section B-49. Plastics Dept., 
Pittsfield, Mass. 

Randall Graphite Products Corp., 515 W. Lake, Chicago, 
Ill. 


BEARINGS & BUSHINGS, Non-Metallic 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 

Continental-Diamond Fibre Co., Newark, Del. 

Formica Insulation Co., 4673 Spring Grove Ave., Cin- 
cinnati, O. 

General Electric Co., Section B-49. Plastics Dept., 
Pittsfield, Mass 

Mica Insulator Co., Dept. 31, 200 Warick, New York, 
N. Y. ‘‘Lamicoid.’’ 

National Vulcanized Fibre Co., Wilmington, Del 

Richardson Co., Melrose Park (Chicago), Ill. ‘‘Insurok.’’ 


BERYLLIUM COPPER. See Copper Beryl- 
lium. 


BEZELS & CRYSTALS 
Grammes & Sons, Inc., L. F., 393 Union, Allentown, Pa 


BLADES, Fan. See Wheels, Blower and 
Fan. 


BLOWER WHEELS. See Wheels, Blower 
and Fan. 


BLOWERS, Armature 
Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 


BOLTS, NUTS AND SCREWS 

American Screw Co., Providence, R. I. 

Federal Sales Co., 24 S. Jefferson St., Chicago, IIl. 
Progressive Mfg. Co., Torrington, Conn. 

Ryerson & Son, Inc., Jos. T., Chicago, Il 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


BOLTS, Stove 

American Screw Co., Providence, R. I. 

Chandler Products Company, Euclid, Ohio 

Continental Screw Co., New Bedford, Mass 

Corbin Screw Corporation, New Britain, Conn 

The Lamson & Sessions Co., Cleveland, Ohio 

National Screw & Mfg. Co., Cleveland, Ohio 
Parker-Kalon Corporation, New York, N. Y 

Pheoll Manufacturing Company, Chicago, Illinois 
Russell, Bardsall & Ward Bolt & Nut Co., Port Chester, 


a 4 
Scovill Manufacturing Co., Waterbury, Conn. 
BOXES AND CARTONS 


Gaylord Container Corp., St. Louis, Mo. 
Hinde & Dauch Paper Co., 3907 Decatur, Sandusky, O. 


BRASS, BRONZE AND COPPER 

American Brass Co., Waterbury, Conn 

American Nickeloid Co., 12 N. Second, Peru, Ill. (Pre- 
finished Brass Sheets.) 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn 


BRONZE BARS, Solid and Cored 
Bunting Brass & Bronze Co., Toledo, O. 


BRONZE SHEETS. See Brass, Bronze and 
Copper. 


BRUSH SEATERS. See Seaters. 








BRUSHES, Commutator 
Becker Brothers Carbon Co., 3450 S. 52nd Ave., Cicero, 
Ill. 
General Electric Co., Schenectady, N. Y. 
Superior Carbon Products, Inc., 9115 George Ave., Cleve- 
land, O 
Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. | 


BUSHINGS, Bronze. See Bearings & Bush- 
ings, Bronze. 


BUSHINGS, Ceramic. See Ceramics. 


BUSHINGS, Comp. and Fibre. See Bear- 
ings & Bushings, Non-Metallic. 


BUSHINGS, Non-Metallic. See Bearings 
& Bushings, Non-Metallic; Ceramics. 


BUSHINGS, Porcelain. See Porcelain. 


CABLE, Asbestos Insulated 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
Soston Insulated Wire & Cable Co., Dorchester, Mass. 

2 Cable Corp., 420 Lexington Ave., New York, 


General Elec. Co., Section Y-8195, Appliance and 
Merchandise Dept Bridgeport, Conn **Deltabeston.’’ 

tockbestos Products Corp., 740 Nicoll, New Haven, Conn. 
Kockbestos A. V. C.’’ 

John A. Roebling’s Sons Co., Trenton, N. J. 


CABLE, Heavy Dut 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 

3oston Insulated Wire & Cable Co., Dorchester, Mass 

—— Cable Corp., 420 Lexington Ave., New York, 
as. ee 

General Elec. Co., Dept. 6A-201, Schenectady, N. Y. 
““Glyptal,”’ ‘‘Versatol.’’ 

Rockbestos Products Corp., 740 Nicoll, New Haven, Conn. 
Rockbestos All-Asbestos,’’ ‘‘Rockbestos A. V. C.”’ 

John A. Roebling’s Sons Co., Trenton, N. J. 


CABLE, Microphone, Speaker & Battery 
American Enameled Magnet Wire Co., Port Huron, Mich. 
American Steel & Wire Cu., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 
soston Insulated Wire & Cable Co., Dorchester, Mass. 
— Cable Corp., 420 Lexington Ave., New York, 


Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 


CAMBRIC AND CANVAS, Varnished. See 
Cloth, Insulating. 


CANDLES, Fixture. See Tubing, Vulcan- 
ized Fibre. 


CAPACITORS. See Condensers. 


CASTINGS, Aluminum 
Aluminum Co. of America, 2179 Gulf Bldg., Pitts- 
burgh, Pa. 


CASTINGS, Die 

Aluminum Co. of America, 2179 Gulf Blidg., Pittsburgh, 
Pa 

American Brass Co., Waterbury, Conn. 

Dow Chemical Co., Dowmetal Division, Midland, Mich. 
*‘Dowmetal’’ (Magnesium Alloy). 


CASTINGS, Magnesium Alloy 
Dow Chemical Co., Dowmetal Division, Midland, Mich. 
“‘Dowmetal.’’ 


CASTINGS, Monel, Pure Nickel, Nickel 
Alloyed 
International Nickel Co., Inc., 67 Wall, New York, N. Y. 


CASTINGS, Phosphor Bronze 
Bunting Brass & Bronze Co., Toledo, O. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


CELLS, Standard 
The Eppley Laboratory, Inc., Newport, R. IL. 


CEMENT, Commutator 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N.Y 


CERAMICS. Bushings, Washers, Special 
Shapes. (See also Porcelain.) 

American Lava Corp., Chattanooga, Tenn. 

Louthan Mfg. Co., East Liverpool, O. 

Steward Mfg. Co., D. M., Chattanooga, Tenn. 

Wrought Washer Mfg. Co., 2200 S. Bay, Milwaukee, 
Wis 


CHAIN, Socket 
Bead Chain Mfg. Co., 16 Mt. Grove, Bridgeport, Conn. 


CIRCUIT BREAKERS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

General Electric Co., Schenectady, N. Y. 

Heinemann Elec. Co., 99 Plum, Trenton, N. J. ‘‘Re- 
Cirk-it.”’ 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


CLIPS AND MOUNTINGS, Fuse 

Dante Elec. Mfg. Co., Bantam, Conn. 

Ilseo Copper Tube & Products, Inc., 5629 Madison Rd., 
Cincinnati, O 

Jones, Howard B., 


2300 Wabansia Ave., Chicago, Ill. 
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SPIRAL GEARING 


14 to 96 D.P. 





SPURS WORMS 
SPIRALS RATCHETS 
BEVELS SEGMENTS 





SPIRAL GEARS like these can “‘go haywire in a 
hurry” if they are not ‘right’...Being right or wrong 
is the big difference between being IN or OUT 
of the ‘know-how’. Buy yours from SPECIALISTS 


such as— 
Made to order only No stock No catalog 


Gear Sp. 


cialties 


/ or Pe 
Bi cnHicaco fq 


2650 W. Medill Ave. 





PORCELAIN 


@ Our job is to produce 
Special Porcelain Parts 
To 4 eee Tel ee 
individual requirements. 
Se LU me Tae ee 
satisfactorily and econom- 
ically, for many exact- 
Tel hae um Te aol 
inquiries; no obligation. 


CLG) me) Hae ee 
Akron, Ohio 
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Phone Humboldt 3482 


70 


pee 


RELAYS 
TIMERS 


fill out this blank 


and mail te sic 
no obligation. 


lt will bring you pertinent 
and profitable information. 


STRUTHERS DUNN, Inc. 
Philadelphia, Penna. 


UO 
élctncal Control 
Waste 


More than an accessory - 


an improver of dependability 


prestige and _ performance 





Littelfuse, Inc., 4252 Lincoln Ave., Chicago, lll. 

Patton MacGuyer Co., 17 Virginia Ave., Providence, 
nm. I 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 


CLOTH, Insulating 

Acme Wire Co., New Haven, Conn 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 
**Turbo.’”’ 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Il. 

Mica Insulator Co., Dept. 31, 200 Varick, New 
York, N. Y. ‘‘Armatite,’’ ‘‘Empire.’’ 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


CLUTCHES 
Hilliard Corp., 106 W. Fourth, Elmira, N. Y. 


COIL (Coils) 
Armature and Field. See Coils 
Driers and Impregnators. See Ovens, Industrial. 
Electromagnets. See Coils 
Impregnators Vacuum. See Ovens, Industrial. 
Induction. See Coils 
Resistance. See Units and Elements 
Winders and Spreaders. See Winding Machines, Coil. 


COILS 

Acme Wire Co., New Haven, Conn 

American Wire Div., Electric Auto-Lite Co., Port Huron, 
Mich. 

Dano Elec. Co., 93 Main, Winsted, Conn 


Davis & Co., Inc., Dean W., 547 W. Fulton, Chicago, 
Ill. 

a Coil Winding Co., 2731 Saunders, Camden, 

General Electric Co., Schenectady, N. Y. 

John A. Roebling’s Sons Co., Trenton, N. J. 


COMMUTATOR STONES & GRINDERS 
(See also Seaters, Commutator Brush.) 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 








Magnetic Valves —@ & 


to control electrically 
the flow of 


STEAM — WATER — 


OIL—AIR—GAS 
Etc. 


Write for bulletins 


MAGNATROL VALVE 
CORPORATION 
56 Beekman St., New York 


(A Cee 


MAGNET 
SOLENOID 


Electrical Coil Winding Co. Est. 




















2731 Saunders St., Camden, N. J. 1924 


THE DANO ELECTRIC CO. 


Manufacturers of 


MAGNETIC WINDINGS 
AND TRANSFORMERS 


To Specifications 


93 MAIN ST.,WINSTED, CONN. 








CONDENSERS, Electrolytic Filter 

Aerovox Corp., New Bedford, Mass. ‘‘Hi Farad.”’ 

Benwood Linze Co., St. Louis, Mo. 

Cornell-Dubilier Elec. Corp., 1008 Hamilton Blvd., 
8S. Plainfield, N. J. 

General Electric Co., Schenectady, N. Y. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 


CONDENSERS, Fixed 

Acme Wire Co., New Haven, Conn. 

Aerovox Corp., New Bedford, Mass. 

Cornell-Dubilier Elec. Corp., 1008 Hamilton Blvd., 
S. Plainfield, N. J. 

General Electric Co., Schenectady, N. Y. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 


CONNECTORS, Wire 

Dante Elec. Mfg. Co., Bantam, Conn. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 

Iisco Copper Tube & Products, Inc., 5629 Madison Rd., 
Cincinnati, O 

Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill. 

Rajah Co., Bloomfield, N. 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 


CONTACTORS, Magnetic. See Relays. 
CONTACT POINTS. See Points, Contact. 


CONTACTS, Carbon and Graphite 

Becker Brothers Carbon Co., 3450 S. 52nd Ave., Cicero, 
Il 

Superior Carbon Products, Inc., 9115 George Ave., Cleve 
land. O 


CONTROLLERS, Motor 
(See also Rheostats, Motor Control.) 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, Pa. 
General Electric Co., Dept. 6-A201, Schenectady, N. Y 
Heinemann Elec. Co., 99 Plum, Trenton, N. J. 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 
Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts 
burgh, Pa. 


CONTROLS, Electronic 

General Electric Co., Schenectady, N. Y. 

G-M Laboratories, Inc., Dept. G., 1731 Belmont Ave., 
Chicago, Ill 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Weston Elec. Instrument Corp., 5882 Frelinghuysen Ave., 
Newark, N 


CONTROLS, Pressure and Vacuum. See 
Controls and Valves, Temperature. 


CONTROLS, Radio. See Resistors, Radio 


CONTROLS AND VALVES, Temperature 
(See also Regulators, Temperature; Thermostats.) 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Barber-Colman Co., Rockford, Ill. 

General Electric Co., Schenectady, N. Y. 

H-B Elec. Co., Inc., 2531 N Broad, Philadelphia, Pa. 

Magnatrol Valve Corp., 56 Beekman, New York, N. Y. 

Mercoid Corp., 4201 Belmont Ave., Chicago, Ill. 

Supreme Elec. Products Corp., 105 Mt. Hope Ave., 
Rochester, N. Y. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


CONVERTERS, Rectifier. See Rectifiers. 


COPPER, Beryllium 


American Brass Co., Waterbury, Conn. 


COPPER SHEETS. See Brass, Bronze and 
Copper. 


COPPER, Thin-Sheets (Electro-Deposition) 
American Brass Co., Dept. D5, Waterbury, Conn. 


CORD, Flexible, Heater, Lamp, Radio and 
Heavy Duty Cords 
(See also Cable, Heavy Duty; Flexible Leads; Wire, 
Insulated. ) 
— Wire Div., Electric Auto-Lite Co., Port Huron, 
Mich. 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, III. 
Boston Insulated Wire & Cable Co., Dorchester, Mass. 
Diamond Wire & Cable Co., Chicago Heights, III. 
Driver Co., Wilbur B., Newark, N. J. 
—e Cable Corp., 420 Lexington Ave., New York, 


_ eA 
General Electric Co., Section Y-8195, Appliance and 
Merchandise Dept., Bridgeport, Conn. ‘‘Deltabeston.’’ 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 
Rockbestos Products Corp., 740 Nicoll, New Haven, 
Conn. ‘“‘Rockbestos All-Asbestos.’’ 
John A. Roebling’s Sons Co., Trenton, N. J. 


CORDS, Resistance Line 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 
Diamond Wire & Cable Co., Chicago Heights, Ill. 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 
Ohmite Mfg. Co., 4806 W. Flournoy, Chicago, Il. 
Rockbestos Products Corp., 740 Nicoll, New Haven, Conn. 


CORES, Resistor and Resistance Coil 

American Lava Corp., Chattanooga, Tenn. 

Colonial Insulator Co., Akron, 

General Electric Co., Schenectady, N. Y. 

Louthan Mfg. Co., East Liverpool, O. 

Star Porcelain Co., Trenton, N. J. “‘Thermolain,’’ 
“*Lavolain.’’ 

Steward Mfg. Co., D. M., Chattanooga, Tenn. 


COTTER PINS. See Pins, Cotter. 















COUNTING DEVICES. See Controls, Elec- 
tronic; Tachometers. 





COUPLINGS, Flexible 

Cullman Wheel Co., 1328 Altgeld, Chicago, Ill. 
Hilliard Corp., 106 W. Fourth, Elmira, N. Y. 
Richardson Co., Melrose Park (Chicago), Ill. 
Torrington Mfg. Co., Torrington, Conn. 


CRYSTALS, Molder. See Bezels & Crys- 
tals. 


CUPS, Oil and Grease 

Gits Bros. Mfg. Co., 1840 S. Kilbourn Ave., Chicago, 
Til. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Ill. 

Trico Fuse Mfg. Co., Milwaukee, Wis. 


DIALS, Etched. See Name Plates. 


DIALS, Radio Tuning Mechanism 
Grammes & Sons, Inc., L. F., 393 Union, Allentown, 
Pa. 


DIE-CASTINGS. See Castings, Die 


DIES AND MOLDS 

Chicago Molded Products Corp., 1024 Kolmar Ave., 
Chicago, Il. 

Richardson Co., Melrose Park (Chicago), Ill. 

Stein & Co., Wm. P., 424 St. Paul, Rochester, N. Y. 


DRAFTING ROOM SUPPLIES 
Keuffel & Esser Co., Hoboken, New Jersey. 


DRIVE SCREWS. See Screws, Self-Tap- 
ping. 


DRIVES, Machine Tool 
Cullman Wheel Co., 1328 Altgeld, Chicago, Ill. 


DRYERS, Atmospheric, Vacuum 
Stokes Machine Co., F. J., 5996 Tabor Rd, Olney P. O., 
Philadelphia, Pa. 


ELECTRICAL SHEETS 
(For Sheet Steel See Sheets, Steel) 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary). 

Granite City Steel Co., Granite City, Ill. 

Newport Rolling Mill Co., Newport, Ky. 

Republic Steel Corp., Cleveland, O. 

Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


ELECTRODES, Welding 
General Electric Co., Schenectady, N. Y. 
Mallory & Co., Inc., P. R., Indianapolis, Ind. 


ELECTRONIC CONTROLS. See Controls, 
Electronic. 


ENAMELS. See Finishes. 


ENGINES, Diesel 
Fairbanks, Morse & Co., Dept. 25, 600 S. Michigan 
Ave., Chicago, Ill. 


EQUIPMENT, Chemical and Special Pro- 
cess 

Stokes Machine Co., F. J., 5996 Tabor Rd, Olney P. O., 
Philadelphia, Pa. 


ESCUTCHEONS 

— & Sons, Inc., L. F., 393 Union, Allentown, 
a. 

EYELETS 


American Brass Co., Waterbury Brass Goods Branch, 
Waterbury, Conn. 

Federal Sales Co., 24 S. Jefferson St., Chicago, Ill. 

Platt Bros. & Co., Waterbury, Conn. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


FAN BLADES AND WHEELS. See 
Wheels, Blower and Fan. 


FEELERS, Air Gap. See Gauges, Air Gap. 


FELT 

Felters Co., Inc., 201 South, Boston, Mass. 

Western Felt Works, 4029-4115 Ogden Ave., Chicago, 
Til. 


FILTERS, Radio Interference 
Aerovox Corp., New Bedford, Mass. 


FERRULES 

American Brass Co., Waterbury Brass Goods Branch, 
Waterbury, Conn. 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, 


a 7. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
FIBRE, Phenol. See Plastics. 


FIBRE, Vulcanized 

Sheet and Rod, Gaskets, Washers, Screw Machine 
Products; see also Tubing, Vulcanized Fibre. 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 

Continental-Diamond Fibre Co., Newark, Del. ‘‘Codite,’’ 
“*Vulcoid.”’ 

Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilmington, 
Del. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. 

National Vulcanized Fibre Co., Wilmington, Del. ‘‘Peer- 
less,’’ ‘*Vul-Cot.’’ 

Quadriga Mfg. Co., 209 W. Grand Ave., Chicago, III. 

Taylor Fibre Co., Norristown, Pa. 

Wrought Washer Mfg. Co., 2200 S. Bay, Milwaukee, 
Wis. 


ELECTRICAL MANUFACTURING 


CLAY! - 
WORTH MORE THAN - >» -& 
GOLD! F | ) 

This insulator casts but a few p . a 
coppers,— yet it’s worth more 3 ; al j 
than its weight in gold. Spe- ~ : gal 
cially designed to overcome a acs eal 

a specific problem, eliminates iy ki i 

the cause of much trouble on 

expensive electrical apparatus. 

Let Universal assist in your 

insulator problems. Write for 

experimental samples. or omplete 


wow PEO Satisfaction... 


ot Na fo) ieee 
SAMPLE MADE 


FOR YOUR NEEDS 1540 EAST FIRST ST. 


SANDUSKY e OHIO G& 


Manufacturers specify T R & S 


Rivets wherever quality in produc- 


higan 


tion is a factor and standards of 


Pro- 
P. ©, 


fit for stress and strain are rig- 


idly maintained. Such production 


ranch, 


1. 


charts call for rivets of uniform 
preciseness. We have solved the 


riveting problems 


hicago, 


of America's 


nat i ) oo . : " mY Inquiries leading industrial 
idence, “i es 4 ° . 
a Pt “ene invited 
available with 


in single samples of concerns. 


stroke and work you 
multiple wish to do 
{achine , , drive 

iIming- - M ir Shaded-Pole A.C. Induction Motor offers 
odite,”” “ superior performance in ratings from 1/200 to 1/40 

ia h.p. Features include good mo regulation, triple 

—, shading rings, self-aligning rings, and highest i 
hington quality ee throughout. ne cone 

“Peer- product of the pioneers in  shaded-pole motor . 
tn. development. Write for detailed information. World’s Foremost Producers of Rivets 
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American Enameled Magnet Wire Co 
Boston Insulated Wire & Cable Co., 
General Cable Corp., 420 Lexington Ave., New York, 


i A 
General 


Merchandise Dept., 
Holyoke Wire & Cable Corp., 





FINISHES 
(Paints, Lacquers, 
Aluminum Company of America, 2179 Gulf Bldg., Pitts 
burgh, Pa. 
General 
Merchandise Dept., 
Maas and Waldstein Co., 
New Wrinkle, Inc., 


Enamels. ) 


Electric Co., Section Q-921, 
Bridgeport, Conn 
Newark, N. J 
(Wrinkle. ) 


Appliance 


Dayton, O 


FLEXIBLE LEADS AND WIRING HAR- 


NESSES 


Electric Co., Section Q-921, 
Bridgeport, Conn 


710 Main 


Appliance 


FLEXIBLE RESISTORS. See Cords, Re- 


sistance 


Line. 


FLUX, Brazing 
Handy & Harman, 82 Fulton, New York, N. Y. 


Complete Line of 
Pilot Light 
Assemblies for 
All Applications 
Write for 
NEW 6 PAGE 


CATALOGUE 





TEL Lae L 
EDWIN SCHMITT SALES CO 
134 Liberty Street, New York 


INSTRUMENT LITTELFUSES 

for meters, 1/200 amp. up. HI- 

VOLT LITTELFUSES for trans- 

mitters, etc., 1000, 5000, 10,000 

Tee Uhekade” amp. up. 
LTAGE FUSES and 

Indicators. AIRCRAFT, AUTO WRITE 

and RADIO FUSES; fuse ggg 


ting, . 
mounting, etc CATALOG 


a Se ec 


“THE FINESTIN CERAMIC INSULATION” 





Port Huron, Mich. 
Dorchester, Mass 


and 


Holyoke, Mass. 














Underwriters’ 
Laboratories 


Manufactured by 


BURNLEY BATTERY & MFG. CO. 


PEN NNSYLVANIA — 


NORTH EAST, 


BURNLEY 


THE ORIGINAL || 


A FAVORITE) 
FOR 40 YEARS| 


MAKES SOLDER | 
FLOW QUICK | 
AND FAST 


Approved by 








FURNACES, Direct-Heat, 


Electric 
General Electric Co., c 


Schenectady, N. ¥ 


FUSES, Enclosed 

Dante Elec. Mfg. Co., 

General Electric Co., Section Q-921, 
Merchandise Dept., Bridgeport, Conn 

Littelfuse, Inc., 4252 Lincoln Ave., Chicago, Tl. 

Trico Fuse Mfg. Co., Milwaukee, Wis. ‘‘Trico,’’ ‘‘Kant- 
ark.’ 


Bantam, Conn. 
Appliance and 


FUSES, Potential 


Littelfuse, Inc 252 Lincoln Ave., Chicago, Ill. (Surge 
Protectors. ) 

GASKETS, Fibre. See Fibre, Vulcanized. 

GAUGES, Air Gap 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, Ill 

GAUGES, Vacuum 

Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P. O., 
Philadelphia, Pa 

GEARS AND PINIONS, Metal 

Gear Specialties, Inc., 2650 W. Medill Ave., Chicago, 


Ill. 
Perkins Machine & Gear Co., Springfield, Mass. 
GEARS AND PINIONS, Non-Metallic 
Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 
Continental-Diamond Fibre Co., 
Formica Insulation Co., 
cinnati, O. 


Newark, Del. 
4638 Spring Grove Ave., Cin- 


Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilming- 
ton, Del. 
Gear Specialties, Inc., 2650 W. Medill Ave., Chicago, 


Tl 
General Electric Co., Section B-29, 
Pittsfield, Mass. ‘‘Fabroil,’’ 
Mica Insulator Co., Dept. 31, 
N. Y. ‘‘Lamicoid.’ 
National Vulcanized Fibre Co., Wilmington, Del. 
Richardson Co., Melrose Park (Chicago), Ill 
Taylor Fibre Co., Norristown, Pa. 


GEAR-MOTORS 


General Electric Co., 


Plastics Dept., 
**Textolite.’’ 
200 Varick, New York, 


Schenectady, N. Y. 


GEAR STOCK, Laminated. See Plastics; 
also Gears & Pinions, Non-Metallic. 


GENERATORS. See Plating Generators. 


GLUE POTS. See Pots and Ladles. 


GRAPHITE BEARINGS. See Bearings & 
Bushings, Graphite. 


HANGERS, Ball and Roller Bearing 
S K F Industries, Inc., Front & Erie Ave., Philadel- 
phia, Pa. 


HARNESSES, Wire. See Flexible Leads. 


HEATING ELEMENTS. 
Elements, 


See Units and 
Resistance Heating. 


INSTRUMENTS, Laboratory poaneare 
General Electric Co., Schenectady, N. ; 

General Radio Co., 30 State, Cuatridee, Mass. 

G-M Laboratories, Inc., Dept. G, 1731 Belmont Ave., 


Chicago, Il. 
2531 N. Broad, Philadelphia, Pa 


H-B Elec. Co., Inc., 
Hickok Elecl. Instrument Co., 10514 Dupont Ave., Cleve- 
Chicago, Ill. 


land, O 
Simpson Electric Co., 
Triplett Elecl. Instrument Co., 314 Harmon Ave., Bluff- 


ton, 
Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J 


Westinghouse Elec. & Mfg. Co., Dept. 7-N, 
burgh, Pa. 


E. Pitts 


INSTRUMENTS, Portable and Switchboard 
as Electric, Inc., 30 Rockefeller Plaza, New York, 
Ms. Be 


General Electric Co., Schenectady, N. Y. 

General Radio Co., 30 State, Cambridge, Mass. 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 
Hickok Elecl. Instrument Co., 10514 Dupont Ave., Cleve- 


land, O 
Chicago, Tl. 


Simpson Electric Co., 
Triplett Elecl. Instrument Co., 314 Harmon Ave., Bluff- 


ton, O. 
Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, Mo. 
Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 


Newark, N. J. ‘‘Tiluminometer,’’ ‘‘Pin-Jaek.’’ 
Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


INSTRUMENTS, Resistance Bridge 
General Electric Co., Scheneetady, N. Y. 
General Radio Co., 30 State, Cambridge, Mass. 
Industrial Instruments, Inc., Bayonne, N. J. 


INSTRUMENTS, 
Tachometers. 


Speed _ Indicating. See 


INSULATION (Insulating) (Insulators) 
Beads. See Beads, Insulating. 
Bushings. See Ceramics 
Ceramic See Ceramics 
Cloth. See Cloth, Insulating. 
Composition. See Plastics. 
Compounds See Varnish, 
Compounds 
Fibre. See Fibre; also Plastics. 
Lava. See Lava. 
Mica See Mica 
Molded See Plastics. 
Paper. See Paper, Insulating. 
Phenolic Fibre See Plastics. 
Plastics See Plastics. 
Porcelain. See Porcelain. 
Slot See Paper, Insulating; also Cloth, Insulating. 


Insulating; also Wax and 








Tape. See Tape 


Tubing. See Tubing, Varnished Fabric; also Tub- 
ing, Laminated Phenolic; also Tubing, Vulcanized 
Fibre. 

Varnish. See Varnish, Insulating. 


Wax. See Wax and Compounds. 


IRONS, Soldering 
General Electric Co., Schenectady, N. Y. 
Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 


more, Ill. 
565 N. Chestnut, Ravenna, O. 


Sta-Warm Electric Co., 
Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 


KNOBS, Radio and Instrument 

American Insulator Corp., New Freedom, Pa. 

Chicago Molded Products Corp., 1024 N. Kolmar Ave., 
Chicago, Il. 

Imperial Molded Prods. Corp., 2927 W. Harrison, Chi- 
cago, Ill. 

Kurz-Kasch, Inc., Dayton, O. 

LACQUERS. See Finishes. 


LAMINATED PLASTICS. See Plastics. 


LAMINATION DIES. See Dies & Molds. 
LAMPS, Miniature 


General Electric Co., Incandescent Lamp Dept., Cleve- 
land, O. 


LAVA 
American Lava Corp., Chattanooga, Tenn 
Steward Mfg. Co., D. M., Chattanooga, Tenn. 


LEADS, FLEXIBLE. See Flexible Leads. 


LIGHTS, Pilot or Indicator 
_ Light Co. of America, 134 Liberty, New York, 
7 


iabe Mfg. Co., 1713 W. Hubbard, Chicago, III. 
General Elec. Vapor Lamp Co., 887 Adams, Hoboken, 
N. J. 


LIMIT SWITCHES. See Switches, Limit. 


LOCK WASHER SCREWS. 
Lock Washer. 


LOCK WASHERS. 
and Spring. 


LUGS, Copper 

Dante Elec. Mfg. Co., 

Ideal Commutator Dresser Co., 
more, Iii. 


See Screws, 


See Washers, Lock 


Bantam, Conn 


1008 Park Ave., Syca- 
Ilseo Copper Tube & Products, Inc., 5629 Madison Rd., 
Cincinnati, O. 


Krueger & Hudepohl, 3rd & Vine, Cincinnati, O. 
Patton-MacGuyer Co., 17 Virginia Ave., Providence, 


ae A 
Sherman Mfg. Co., H. B., Battle Creek, Mich. 
MACHINE SCREWS. See 
chine. 


MACHINE TOOL DRIVES. 
Machine Tool. 


MACHINES, Impregnating 
Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P. O., 
Philadelphia, Pa. 


MACHINES, Polishing and Buffing 
Packer Machine Co., Dept. M, Meriden, Conn. 


MACHINES, Riveting 
Tubular Rivet & Stud Co., Wollaston, Mass. 


MAGNESIUM ALLOYS, See Alloys, Mag- 
nesium. 


MAGNETS, Lifting 

Electrical Coil Winding Co., 2731 Saunders, 
N. J. (Small.) 

Ohio Elec. Mfg. Co., 


Screws, Ma- 


See Drives, 


Camden, 


5905 Maurice Ave., Cleveland, O. 


MAGNETS, Permanent 
General Electric Co., Schenectady, N. Y. 
Simonds Saw & Steel Co., Lockport, N. Y. 


MANUFACTURING, Contract 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


MEGOHMMETERS. See Instruments. 


MELTING POTS, LADLES. 
Ladles. 


See Pots & 


METALS, Colored. See Metals, Prefinished. 


METALS, Laminated. See Metals, Ther- 


mostatic. 


METALS, Pre-finished 
(Coils, Sheets, Strips, Wire) 
American Nickeloid Co., 12 N. 
‘‘Nickeloid,’’ ‘“Tint-Metal.’’ 
Thomas Steel Co., Warren, O. 


Second, Peru, Ill. 


METAL, Thermostatic 

Baker & Co., Inc., 113 Astor, Newark, N. J. 

C. S. Brainin Div., I. Stern & Co., Inc., 218 W. 40th, 
Y. 


New York, N. 
Callite Products Div., Eisler Elec. Corp., 547 - 39th, 
Union City, N. J. ‘‘Calliflex.’’ 
W. M., 1608 Beard Ave., Detroit, Mich. 
1901-1941 Carroll Ave., Chicago, Ill. 


Chace Co., 
Dole Valve Co., 

General Plate Co., Div. of Metals and Controls Corp., 34 
Forest, Attleboro, Mass. ‘“Truflex.’’ 


ELECTRICAL MANUFACTURING 




















@ Reduce failures. . 






. eliminate spoilage . . . and get 
pve- 


4 T) 8 L A G better results at lower cost by using Ryerson Certified 
« 


Steels—steels that represent the highest quality ob- 


tainable in each different classification. Their greater 



















The skill of Star ceramic engineers has 


























































is. developed this economical porcelain uniformity and desirable fabricating characteristics 
i come cae ee help produce sound dependable jobs in less time. 
brown or blue as well as black and in Ryerson Certified Steels include carbon, tool and 
ken, great demand for decorative purposes. 
stainless steels. All shapes and sizes in stock for im- 
nit. e mediate shipment. Write for Stock 
ws, List. Joseph T. Ryerson & Son, Inc. 
" PORCE OMPANY Plants at: Chicago, Milwaukee, St. 
oc 
Louis, Cincinnati, Detroit, Buffalo, Sa 
— ae Cleveland, Boston, Philadelphia, 
Syca- . 
rsey City. 
Ra. saneny City 
lence, 
Ma- 
ives, 
> O., 
Precision manufac- 
DAVIS MADE SOLENOIDS tured to your specific 
om Save you money because of their low unit cost, improve your 
oe product because of their high efficiency and save space because voltage, frequency, 
of the compactness. Test sample furnished to your exact speed, and torque re- 
mden, specification. No obligation. Write today. a , : rae : 
" Ba 6.21 ' }\: quirements in diversi- 
DEAN W.DAVIS & CO.,INC. Bim 7. ) fied speeds from 3 
47 W. FULTON ST. CHICAGO, ILL. Be | 
“ Ni FOR EVERY ELECTRICAL PURPOSE ee R.P.S. to 1 R.P.H 
HO wv MUCH MORE These hysteresis shaded-pole type synchronous 
ts & How Much More than its competitors your product offers, ; : ; 
often decides its purchase. motors are particularly adaptable for industrial clocks, 
whed. BUILD IN ILSCO ~ SEE ONE time switches, recording instruments, etc. They are 
ee SOLDERLESS LUGS ACTION! available in the same size units for different speeds. 
saw Sample on a ‘ , 
Simple—easily . request. Compact and easily mounted, with enclosed coils 
u, TL page Bi on and oil-sealed gear trains. Output shafts have two 
Easy and speedy al bearings. 
to use. Dept. EM 
/. 40th, | a a oe For performance specify HAYDON. 


ueme pull. V- |LSCO COPPER TUBE 
a Wedee wire onesies =: PRODUCTS, INC. 


HAYDON MANUFACTURING CO., INC. 


around, 5629 MADISON ROAD ~~ CINCINNATI, O. 
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METERS. Instruments. 


Brand & Co., 
Continental-Diamond 


York, N. Y. 


General Electric Co., Section M-619, 


Appliance and Merchandise 


Insulating Materials 


Manufacturers 


Macallen Co., 
Mica Insulator Co., 


16 Macallen, Boston, 
Varick, New 


New England Mica Co., 
Westinghouse 


MOLDED INSULATION. 


MOLYBDENUM 


Callite Products 
Union City, N. J. 
Mallory & Co., 
Westinghouse 


ee CL LL 


Indianapolis, 


MONEL METAL 


Driver- Harris 


International Nickel Co., Inc., 67 Wall, New York, N. Y 


MOTOR DRIVE UNITS. 


MOTOR GENERATORS 


, Schenectady, 


MOTOR STARTERS. » Controllers, Mo- 


MOTORS 


Applications,’’ 
Alliance Mfg. Co., 
Barber-Colman Co., 

99 


“‘Motor specifications for Designed-in Power 


Crocker-Wheeler Elect. ; 
Delco Appliance Division, General Motors Sales Corp., 
4 (Also Radio Tuning Motors. ) 


Delco Products General Motors 
oO 


Specialty Co., 


General Electric 
Hansen Mfg. Co., 


Schenectady, 


Holtzer-Cabot Elec 
Janette Mfg. ; 
Kendrick & Davis Co., 
Kingston-Conley 
Leland Elec. 
Master Elec. 


North Plainfield, N. 


Signal Elec. 
Smith Corp., F. / 

, Cicero, Tl. 
Star Electric 2 


Westinghouse 


SUPREME SPRAY NOZZLES 


conditioning and humidifying. 
Have self-cleaning orifices; 1 to 5 gal- 
lons of water atomized per hour. 












to the trade. 
sample today. Solenoid valves 


for water, gas, air, steam or oil. 


Ss ae a ae mT 
US A 





Unbreakable 


OILERS 


Streamlined ! 


For maintaining a constant 
level of oil in ring or ball 
bearings, pump and gear 
housings, etc. 


Write for Bul. #25 
TRICO FUSE MFG. CO. 





| 
| 
| 





MULTIPLE 
See Plugs & 


LEAF CONTACT SWITCHES. 

Jacks, Radio. 

NAILS 

American Steel & Wire Co Rockefeller Bldg., 
land, O (United States Steel Corp 


NAME PLATES 


Cleve- 
Subsidiary.) 


Grammes & Sons, Inc., L. F., 393 Union, Allentown, 
Pa. 
NICKEL 
International Nickel Co., Inc., 67 Wall, New York, N. Y. 
NICKEL-SILVER 
(Sheet, Rod, Tube, Wire.) 


American Brass Co., Waterbury, Conn 
American Nickeloid Co., 12 Second, 

finished. ) 
Driver Co., 


Peru, Ill. (Pre- 
Wilbur B., Newark, N. J. 
Driver-Harris Co., Harrison, N. J. 
Hoskins Mfg. Co., Detroit, Mich 
Scovill Mfg. Co., 65 Mill, Waterbury, 
Seymour Mfg. Co., Seymour, Conn 


Conn. ‘‘Adnic.”’ 


NOZZLES, Spray 


Supreme Elec Products Corp., 105 Mt. Hope Ave., 
Rochester, N. Y 

NUTS, Machine. See Bolts, Nuts and 
Screws. 

NUTS, Wing 

Parker-Kalon Corp., Dept. E, 190 Varick, New York, 


N. x. 
OHMMETERS. 
OIL SEALS. 


OILERS 
Bros. 


See Instruments. 


See Seals, Oil. 


Mfg. Co., 1840 S. Kilbourn Ave., Chicago, 


Hunter Pressed Steel Co., Lansdale, Pa. 





Speedway Mf Co., 1828 S. 52nd Ave., Cicero, Ill. 

Trico Fuse Mfg. Co., Milwaukee, Wis. ‘‘Opto-Matic,”’ 
**Levomatic,’’ ‘‘Drip-Drop.’’ 

OIL-LESS BEARINGS. See Bearings & 


Bushings, Graphite; Bush- 


ings, Non-Metallic. 


Bearings & 


OSCILLOGRAPHS. See Instruments, also 
Testers. 

OVENS, Industrial and Laboratory 
Annealing, Drying, Temper Drawing, Mold Baking. 


General Electric Co., Schenectady, N 
Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 


PACKING MATERIAL 
Kimberly-Clark Corp., 8 S. 
Ill (‘‘Kimpak 


PAINT. See 


PAPER, Insulating 

Fish Paper, Press Board, 
Slot Insulation 

grand & C Wm., 276 Fourth Ave., 
‘*Turbo.”’ 
3randywine Fibre 
ton, De 

Continental-Diamond Fibre Co., Newark, Del. 

Cottrell Paper Co., Dept. M, Fall River, Mass. 
‘“‘Nungra,’’ ‘“‘Darlac,’’ ‘‘Caparex.’ 

Franklin Fibre-Lamitex Corp., 190 E. 
Del. 

General Electri Co., 
Merchandise Dept., Bridgeport, Conn. 
Insulation Manufacturers Corp., 565 W. 

Blvd., Chicago, Il 





Michigan 
Crepe Wadding. ) 


Ave., Chicago, 


Finishes. 


Fibre Board, Fuller Board 
New York, N. Y. 


Products Co., 1402 Walnut, Wilming 


**Copaco,”’ 
12th, Wilmington, 
Section Q-921, Appliance and 


Washington 


Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N f “‘Armatite,’’ ‘‘Duro,’’ ‘‘Micoid.’’ 
National Wilmington, Del. 


Vulcanized Fibre Co., 
*“‘Campbellite,”’ ‘‘C-F,’’ ‘‘Peerless.’’ 
Taylor Fibre Co., Norristown, Pa. 
West Virginia Pulp & Paper Co 
230 Park Ave., New York, N. Y. 
ite.’ 
Westinghouse 
burgh, Pa. 


PEGS, Armature 

Insulation Manufacturers 
Blvd., Chicago, Il. 

Mica Insulator Co., Dept. 31, 
NY 


Pulp Products Dept., 
**Electrite,’’ ‘‘Dens- 
Elect. & Mfg. Co., 


Dept 7-N, E. Pitts- 


Corp., 565 W. Washington 


200 Varick, New York, 
National Vulcanized Fibre Co., Wilmington, Del. 


PENDANTS, Socket Chain 
Bead Chain Mfg. Co., 16 Mt. Grove, Bridgeport, Conn. 


PHENOLIC COMPOUNDS. 
PHENOL FIBRE. See 
PHOSPHOR BRONZE 


American Brass Co., Waterbury, Conn. 
Bunting Brass & Bronze Co., Toledo, O. 
Driver-Harris Co., Harrison, N. J. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
Seymour Mfg. Co., Seymour Conn. 


See Plastics. 


Plastics. 


PHOTOELECTRIC CELLS AND TUBES 

General Electric Co., Schenectady, N. Y. 

G-M Laboratories, Inc., Dept. G, 173 
Chicago, Ill. 

Weston Electl. Instrument Corp., 
Newark, N. J. ‘‘Photronic.’’ 


Belmont 


PILOT LIGHTS. See Lights, Pilot. 


PINIONS. See Gears & Pinions. 

PINS, Cotter 

Hubbard Spring Co., M. D., 690 
tiac, Mich. 


Central Ave., Pon- 






Ave., 


582 Frelinghuysen Ave., 





PLASTICS, Laminated or Molded 


(See also Tubing, Laminated Phenolic.) 
American Insulator Corp., New Freedom, Pa. (Cold 
Mold.) 
Auburn Button Works, Inc., Molded Plastics Div., 


Auburn, N. ° 

Bakelite Corp., 247 Park Ave., New York, N. Y. 

Bettle Products Div. of American Cyanamid Co., 30 
Rockefeller Plaza, New York, N. Y. 

— Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 

Chicago Molded 
Chicago, Ill. 

Continental-Diamond Fibre Co., Newark, Del. 
*‘Dilecto,’’ ‘‘Dilophane,’’ ‘‘Celoron.’’ 

Eclipse Moulded Prods. Co., Milwaukee, Wis. 

Formica Insulation Co., 4673 Spring Grove 
cinnati, O. 

Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilmington, 


Products Corp., 1024 Kolmar Ave., 


Ave., Cin- 


Del. 
General Electric Co., Section B-49, Plastics Dept., 
Pittsfield, Mass. ‘“Textolite.’’ (‘‘Cetec’’ Cold Mold.) 
General Plastics, Inc., North Tonawanda, N. YY. ‘‘Du- 
rez.”’ 


Imperial Molded Prods. 
cago, Ill. 

Kuhn & Jacob Moulding & Tool 
Trenton, N. J. 

Kurz-Kasch, Inc., Dayton, O. 

Macallen Co., 16 Macallen, Boston, Mass 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y. ‘‘Lamicoid.’’ 

National Vulcanized Fibre Co., Wilmington, Del. ‘‘Phe- 
nolite.’ 

Richardson Co., Melrose Park (Chicago), Ill. ‘‘Insurok.’’ 

= Rubber Co., Joseph, 330 Webster St., Trenton, 


Corp., 2921 W. 
Co., 


Harrison, Chi- 


1204 Southard, 


Surprenant Electric 
Boston, Mass. 

Synthane Corp., Oaks, Pa. 

Taylor Fibre Co., Norristown, Pa. 

Westinghouse Elect. & Mfg. Co., 
burgh, Pa. 


PLATES, Carbon Resistance 

Becker Brothers Carbon Co., 3450 8S. 
Til. 

Superior Carbon Products, Inc., 9115 George Ave., Cleve- 
land, 4 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 


PLATING GENERATORS 
Electric Specialty Co., 213 South, Stamford, Conn. 
General Electric Co., Schenectady, N. Y. 

Kendrick & Davis Co., Lebanon, N. H. 


Insulation Co., 84 Purchase St., 


Dept. 7-N, E. Pitts- 


52nd Ave., Cicero 


PLATINUM. See Points, Contact. 


PLATINUM 


Baker & Co., Inc., 113 Astor, Newark, N. J. 


PLUG & CORD SETS 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 
Diamond Wire & Cable Co., Chicago Heights, IIl. 
General Cable Corp., 420 Lexington Ave., New York, 


General Electric Co., Section Q-921, Appliance and Mer- 
chandise Dept., Bridgeport, Conn. ‘‘Ge-Flex,’’ ‘‘Tell- 
tale Tap,’’ ‘‘Unicord.”’ 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 


PLUGS, Attachment 

Allied Electric Products, Inc., 76 Coit St., Irvington, 
N. J. 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn 

C. D. Wood Electric Co., Inc., 826 Broadway, New York, 
N.Y 


PLUGS, Expansion 
Hubbard Spring Co., M. D., 690 Central Ave., Pontiac, 
Mich. 


Wrought Washer Mfg. Co., 2200 S. Bay, Milwaukee, Wis. 


PLUGS & JACKS, Radio 


Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, 


PLUGS & SOCKETS, Multiple Contacts 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, 
Til. 


PLUGS & SOCKETS, Single Contact 


Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill. 


POINTS, Contact 

Molybdenum, Platinum, 
loys. 

Baker & Co.. Inc., 113 Astor, Newark, N. J. 

C. S. Brainin Div., I. Stern & Co., Inc., 218 W. 40th, 
New York, N. Y. 

Callite Products Division, Eisler Elec. Corp., 547— 
39th, Union City, N. J. 

General Plate Co., Div. of Metals and Controls Corp., 
34 Forest, Attleboro, Mass. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 


Silver, Tungsten, Special Al- 


PORCELAIN 

Akron Porcelain Co., Akron, O. 

American Lava Co., Chattanooga, Tenn. 

Colonial Insulator Co., Akron, O. ‘‘Porcelex.’’ 

Louthan Mfg. Co., East Liverpool, O. ‘‘Elemite.’’ 

Star Porcelain Co., Trenton, N. J. ‘‘Nu-Blac,’’ ‘“Ther- 
molain,’’ ‘‘Vitrolain,’’ ‘‘Lavolain.’’ 

Steward Mfg. Co., D. M., Chattanooga, Tenn. 


Universal Clay Products Co., 1540 E. First, Sandusky, 


POTENTIOMETERS. See Resistors, Radio 
Control. 


POTS & LADLES, Melting 

Dunn, Inc., Struthers, 188 N. Juniper, Philadelphia, Pa. 
“*‘Dunco.’’ 

General Electric Co., Schenectady, N. Y. 

Sta-Warm Electric Co., 565 N. Chestnut, Ravenna, O. 
‘*Triplex.’’ 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 


ELECTRICAL MANUFACTURING 
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only a... 
Mongoose 


Now Available in MONEL 


Whether made of this extra strong, non- 
corrosive metal or of brass, nickel silver 
or other standard metals, non-kinkable ~ 

BEAD CHAIN‘ lends itself to many prac- but Speed and Skill Prevail against Size! 


ical uses in the electrical field. _ Like the little Mongoose . . . quick, positive action comes 
tical uses i . 7 in small packages. RELAYS BY GUARDIAN — compact — 


* fast — positive in action — are more than a match for bulky 
BEAD ( ‘HAIN mechanical methods or large electrical controls in the highly 
competitive field of modern product design. 

Improve your mechanism. Use 
small compact stepping switches 
— solenoids — time delay, muting 
and holding relays — singly — or 
in combination with discs, metal 
housings, brackets and special 
parts . . . completely designed, 
uniformly fabricated and thor- 
oughly tested by Guardian . . 
quickly dispatched to your pro- 
duction lines. 

ANY QUANTITY AS YOU WANT 


THEM—WHEN YOU WANT THEM 
Style 150 AC Relay Write for Catalog ““M” Relays by Guardian —Today! 


EU ) aaa 


THE BEAD CHAIN MANUFACTURING CO. [RR 2A BAERS 
*Reg. U.S. Pat. of. 16 Mt. Grove St., Bridgeport, Conn. 


Beso mom role ie h may ets 
m electrically operated equipment in 
accordance with changes in tem- 
perature, pressure, vacuum, fluid 
level or mechanical movement 








With our 25 years’ experience we are pre- 
pared to cooperate thoroughly with elec- 
trical manufacturers inthe development of 


standard or special usesof BEAD CHAIN* 


to meet usual or unusual conditions. 









grok 3 2 & 
bho 2 i3 4 Ais 
dps "Bs 633 


*STap.isneo '9'* 







































Chicago e@ Illinois 


Change AC to DC without moving 
parts, glass bulbs, liquids, or spark- 
ing contacts. 


DRY — DURABLE — COMPACT 
— ECONOMICAL 


SPECIAL RECTIFIERS AND COMPLETE ASSEMBLIES 





They are generally employed for the control of 


THE BENWOOD LINZE CO. motor driven heating, air conditioning or refrig- 


rati ipment; electri r 

ST. LOUIS, MO. eration equipment; electric space o tank heaters, 
and for numerous other industrial applications. 

ELECTRICAL RECTIFIERS 


MANUFACTURERS INET WELL KNOWN MERCOID SWITCH 


Available in different 
types. These mercury 
contact switches are not 
affected by dust, dirt or 
corrosion. There is no 
open arcing, pitting or 
sticking of .contacts. 
They operate indefinitely without deterioration. 
Mercoid switches are recommended wherever 
dependable service is an essential requirement. 













BODINE has a 
Sveed eee, 






Send for Complete Catalog No. 100ME, containing complete information 


THE MERCOID CORPORATION - 4201 BELMONT AVE., CHICAGO, ILLINOIS 
Please send Catalog No. 100ME. 


Tee CS ee 
Speed-Reducer Motors ‘-'20hp (3 [ie 


LE ae aati eee) Address Pe a 
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For identifying Wires, 
Parts, etc. Embossed 
or Stamped Consecutive 
Numbers a specialty. Mede trom 
aluminum, brass or copper. All sizes 
and styles. Write for free samples 
and prices. 


NATIONAL BAND & TAG CO. 


Dept. 9-692 Newport, Kentucky 











QUANTITY 
PRODUCTION 


RELAYS 


at attractive 


prices! 


impregnated layer wound coils. - 
6, 12 & 110 Volt A. C. & D. C. "Also plate 
circuit type. 


ALLIED CONTROL CO., INC. 


227 FULTON STREET, NEW YORK 





Screw Machine Products 
Made te Order 


FROM STEEL-BRASS 
OR STAINLESS STEEL 


SEND SAMPLES OR 


BLUE PRINTS FOR 
PRICES AND DETAILS 


SAMUEL J.SHIMERsSONS 


MILTON,PA. 





[eee 


| SCREW MACHINE | 
PRODUCTS 


and 
METAL SPECIALTIES 
uperior Workmanship | 
in brass o¢ steel, * te 
SPeCcifications foranesti. | 
mate. No Obligation. 


LINDEN & CO, Ing. 





V4 


891 BROAD 
STREET | 
> PROVIDENCE. R “+g 
co ae 
c : 





PRE-FINISHED METALS. See Metals, 
Pre-finished 
PRESSES, Ceramic, Tabletting, Plastic 


Molding, Plastics Preforming 
Stokes Machine Co., F. J., 5996 Tabor Rd, 
Philadelphia, Pa 


Olney P. O., 


PUSH BUTTON STATIONS. See Switches, 
Remote Control. 

PYROXLIN COMPOUNDS. See Plastics. 

RAWHIDE GEARS. 
Non-Metallic. 


See Gears & Pinions, 


RECEPTACLES, Lamp. See Sockets, 
Lamp. 

RECTIFIERS, Current 

sSenwood Linze Co., St. Louis, Mo 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 


Mallory & Co., Inc., P. R., Indianapolis, Ind. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa 


REFRACTORY PORCELAIN. See Cera- 


mics; Cores, Resistor; Porcelain. 
REGULATORS, Speed. See Controllers, 
Motor. 


REGULATORS, Temperature 


(See also Controls & Valves, Temperature; Thermo- 
stats 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, Pa. 
Dunco.”’ 
General Electric Co., Schenectady, N. Y 


Mercoid Corp., 4201 Belmont Ave., Chicago, Il. 


REGULATORS, Voltage 

The Acme Electric & Mfg. Co., 35 Water, 

Ferranti Electric, Inc., 30 Rockefeller 
i 

General Electric Co., Schenectady, N. Y. 

General Radio Co., 30 State, Cambridge, 
Variac.’’ 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more l 


Ward 


Cuba, N. Y. 
Plaza, New York, 


Mass. 


Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


RELAYS 
Allen-Bradley Co., 1309 S. First, 
Allied Control Co., Inc., 227 Fulton, New York, N. Y. 
American Automatic Electric Sales Co., 1033 W. Van 
Buren, Chicago, Ill. ‘‘Autelco,’’ ‘‘Strowger.’’ 
American Gas Accumulator Co., Electrical Div., Eliza- 
Chicago, 


Milwaukee, Wis. 


beth, N. J. ‘‘Agastat’’ (Time delay) 
Davis & Co., Inc., Dean W., 547 W. 


138 N. 
Moline, Ill 


Fulton, 


Dunn, Inc., Struthers, 
“‘Dunco.”’ 

Eagle Signal Corp., 

General Electric Co., Schenectady, N. Y 

G-M Laboratories, Inc., Dept. G, 1731 
Chicago, Il. 


Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, II. 
Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’’ 
H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 
Mercoid Corp., 4201 Belmont Ave., Chicago, III. 
Potter & Brumfield Mfg. Co., Inc., Princeton, Ind. 
Supreme Elec Products Corp., 105 Mt. Hope 
Rochester, N. Y 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 
Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J 
Westinghouse Elect 
burgh, Pa 


RESISTANCE LINE CORD. 


tesistance Line. 


Juniper, Philadelphia, Pa. 


Belmont Ave., 


Ave., 


& Mfg. Co., Dept 7-N, E. Pitts- 


See Cords, 


RESISTORS, Power Circuit 

Aerovox Corp., New Bedford, Mass. 

Allen-Bradley Cc 1309 S$ First, Milwaukee 
‘*Bradleyunit ‘Bradleyometer,’’ ‘‘Bradleystat.’’ 

General Electric Co., Schenectady, N F 

International Resistance Co., 405 N. 
Pa 

Mallory & Ce Inc., P. R., Indianapolis, 

National Electric Controller Co., 5309 
Chicago. Ill 

Ohmite Mfg. Ce 4804 W 

Ward Leonard Ele Co., 


Wis 


Y 
Broad, Philadelphia, 


Ind. 
Ravenswood Ave., 


Chicago, Tl. 
Vernon, N. Y. 


Flournoy, 
34 South, Mt 


RESISTORS, Radio Control 
Attentuators, Fixed Resistors, Rheostats, Potentiometers. 






Aerovox Corp., ~w Bedford, Mass 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 
Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y. 
General Radio C¢ 30 State, Cambridge, Mass 


International Resistance Co., 405 N. 


Ie 
Mallory & Co., Inc., P. R., 
National Electric C« 
Chicago. Tl 
Ohmite Mfg. ¢ 41804 W. Flournoy 
Ward Leonard Elec. Co., 34 South, Mt. 


Broad, Philadelphia, 


Indianapolis, Ind 
yntroller Co., 5309 Ravenswood Ave., 





Chicago, Tl 
Vernon, N. Y. 


RHEOSTATS, Motor Control 


Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
General Electric Co., Schenectady, N. Y. 
General Radio Co., 30 State, Cambridge, Mass. 





International Resistance Co., 405 N. Broad, Philadelphia, 
Pa. 

National Electric Controller Co., 5309 Ravenswood Ave., 
Chic o. Ill 


Ohmite Mfg. Co., 4804 W 

Ward Leonard Elee. Co., 
**Vitrohm.’ 

Westinghouse Elect 
burgh, Pa 


Chicago, Til. 
Vernon, N. Y. 


Flournoy, 
34 South, Mt. 


& Mfg. Co., Dept. 7-N, E. Pitts- 





























































RHEOSTATS, Radio. 
Control. 


RIVETS 

Federal Sales Co., 24 S. Jefferson, Chicago, III. 
Progressive Mfg. Co., Torrington, Conn 

Tubular Rivet & Stud Co., Wollaston, Mass. 


R.P.M. COUNTERS. 
RUBBER, Hard & Soft Molded 


Castle Rubber Co., East Butler, Pa. 
Western Rubber Co., Goshen, Ind. 


SCREW MACHINE PRODUCTS, 
See Fibre, Vulcanized. 


SCREW MACHINE PRODUCTS, Metal 

ae Co. of America, 2179 Gulf Bldg., Pittsburgh, 
"a 

Linden & Co., Inc., 891 Broad, Providence, R. I. 

Newton Mfg. Co., Plainville, Conn. 

Peck Spring Co., 12 Grove Ave., Plainville, 

Progressive Mfg. Co., Torrington, Conn 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Shimer & Sons, Samuel J., Milton, Pa. 

wae Washer Mfg. Co., 2200 S. Bay, Milwaukee, 
Vis. 


SCREWS, Lock Washer 
Shakeproof Lock Washer Co., 2533 N. 
cago, Ill. ‘‘Sems.’’ 


SCREWS, Machine 
American Screw Co., Providence, R. I 
Chandler Products Co., Euclid, Ohio 
Continental Screw Co., New Bedford, Mass 
Corbin Screw Corp., New Britain, Conn 
The Lamson & Sessions Co., Cleveland, Ohio 
National Screw & Mfg. Co., Cleveland, Ohio 
Parker-Kalon Corp., New York, N. Y. 
Pheoll Mfg. Co., Chicago, Ill 
Progressive Mfg. Co., Torrington, Conn. 
Russell, Bardsall & Ward Bolt & Nut Co., 
Ni es 
Scovill Mfg. Co., 65 Mill, 
Shakeproof Lock Washer Co., 
cago, Ill. 


SCREWS, Recessed Head 


American Screw Co., Providence. R. 
Continental Screw Co., New Bedford, 


See Resistors, Radio 


See Tachometers. 


Fibre. 


Conn. 


Keeler Ave., Chi- 


Port Chester, 


Conn. 
Keeler Ave., Chi- 


Waterbury, 
2533 N. 


I. 
Mass. 


SCREWS, Self-Tapping, Sheet Metal and 
Cap 

Federal Sales Co., 24 S. Jefferson St., Chicago, Il 

Parker-Kalon Corp., Dept. E., 190 Varick St, New 
York, N. Y. 

SCREWS, Set 

Parker-Kalon_ Corp., Dept. E., 190 Varick St, New 


York, N. : 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Shakeproof Lock Washer Co., 2533 N. Keeler Ave., Chi- 
cago, Ill. 


SCREWS, Sheet Metal. See Screws, Wood. 


SCREWS, Tapping 


Shakeproof Lock Washer Co., 2533 N. Keeler Ave., Chi- 
eago, Ill. 
SCREWS, Thumb 
190 Varick St, New 


Parker-Kalon Corp., Dept. E., 
York, N. Y. 
Progressive Mfg. Co., 


Torrington, Conn. 


SCREWS, Wood. 
American Screw Co., Licensor, Providence, R. I. 
Chandler Products Company, Euclid, Ohio. 
Continental Screw Co., New Bedford, Mass. 
Corbin Screw Corporation, New Britain, Conn 
The Lamson & Sessions Co., Cleveland, Ohio. 
National Screw & Mfg. Co., Cleveland, Ohio. 
Parker-Kalon Corporation, New York, N. Y 
Pheoll Manufacturing Company, Chicago, Illinois. 
Russell, Bardsall & Ward Bolt & Nut Co., Port Chester, 
se 
Scovill Manufacturing Co., Waterbury, Conn. 


SEALS, Oil 

Felters Co., Inc., 201 South, Boston, Mass. 

Garlock Packing Co., Palmyra, N. Y. ‘‘Klozure.’’ 

Gits Bros. Mfg. Co.,1840 S. Kilbourn Ave., Chicago, Ill. 


SEATERS, Commutator Brush 
Ideal Commutator Dresser Co., 1008 Park 
more, Til. 


SEPARATORS, Magnetic 
Ohio Elec. Mfg. Co., 5905 Maurice Ave., 


Ave., Syca- 


Cleveland, O. 


SHADES, Mica 


Mica Insulator Co., Dept. 31, 200 Varick, New York, 
ee 


New England Mica Co., Waltham, Mass. 


SHEETS, 
Brass, 


Brass, Bronze, See 


3ronze and Copper. 


Copper. 


SHEETS, Iron Enameling 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. 
States Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite City, Ill. 

Newport Rolling Mill Co., Newport, Ky. 

Republic Steel Corp., Cleveland, O 

Ryerson & Son, Inc., Jos. T., Chicago, Il. 


(United 


SHEETS, Nickel. See Nickel. 


SHEETS, Steel 

American Nickeloid Co., 12 N. Second, Peru, Ill. 
finished). 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp., Subsidiary.) 


(Pre- 


ELECTRICAL MANUFACTURING 








gh, 
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and 


New 


New 
Chi- 
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Chi- 


New 
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Motor Drive Unit 


The Cullman Drive is an individual Electric Motor 
Unit designed primarily to eliminate countershaft and 
overhead belting arrangements. It increases machine 
efficiency approximately 25; or more and is durable. 
Any lathe, shaper, milling machine, screw machine or 
punch press can be modernized at surprisingly low 
cost by the installation of the Cullman Drive. 

A 60-Day FREE TRIAL without obligation will con- 
vince you of the value of Cullman Drives. 


Write today for full information 


CULLMAN WHEEL COMPANY 


1328 ALTGELD ST. CHICAGO, ILL. 





LAMINATION DIES 
: ; 


. For high-speed economical production, you need perfect 
dies. Good laminations can only be made from a good die. 


WM. P. STEIN & CO. 


424 ST. PAUL STREET ROCHESTER, NEW YORK 


TERMINAL PANELS 


Terminals, such as these, supplied mounted on panels, to your blue print, or 
probably standard panels shown in our bulletins will fulfill your requirements. 


Write Us Asking for Bulletins 


Leading electrical manufacturers are regularly 
purchasing our products. 


Over 400 standard items of TERMINALS, TERMINAL PANELS 
ELECTRICAL PLUGS AND SOCKETS 


HOWARD B. JONES 
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a 0 


ae 


Especially 
model locomotives and boats, 
thermostats, clocks, radio 
control band changing, etc. 


ey ae es 
ee ee 


designed for 


@ Windings for 6, 12, 18, 
24 and 32 volts D.C., with 
same power Output on A.C. 
voltage one third higher. 
Mounting holes in field and 
shaft end bearing plate. All 
have ;°;” tool steel shaft and 
oilless self aligning bear- 











ings. 


9.812", .03 b.h.p. at 3000 

117-4, lron width of field 
weight ke length over bearings 
3 4 04 b.h.p. at 3000 


Write for catalog ! 


Speed varies from 
2500-6000, 
connected load. 


117-3. lron width of 
weight 14 oz 


according 


to 


117-1. lron width of field 4 
weight 8 oz., length over bearings 
Qe 01 b.h.p. at 3000 

117-2. Iron width of field 34”, 
weight 11 oz., length over bearings 
216", .02 b.h.p. at 3000 


field 1.07 


length over bearings 


KENDRICK & DAVIS CO. 


Incorpora ted 






LEBANON NEW HAMPSHIRE 


Rigidly controlled, laboratory 
tested, thoroughly accurate—any 
and all of these describe CAL- 
LITE electrical contacts. Every 
step of the way these contacts 
are closely supervised (this in- 
cludes daily checking under actual 
operating conditions) to imsure 
flawless long life performance. 
Whatever your contact require- 


Ht 


LLITE 


Ua 


as 


CALLITE 


| can be furnished 


| im 


Contacts 


TUNGSTEN 
MOLYB- 
DENUM 

SILVER 

PLATINUM 

AND 


ALLOYS OF 


ABOVE 
METALS 
» 





ments, it pays to contact... . 






For other Callite 
Products includ- 
ing Tungsten or 
| Molybdenum 
| Grids, Cathodes, 
Hook & Pigtails, 


CALEMTE 


PRODUCTS DIVISION 










EISLER ELECTRIC CORPORATION 


Pl 


ates, Formed 
Parts, Filament 
Anchor Wire, etc. 
Write for com- 
plete catalog to- 
day 


2300 WABANSIA AVENUE CHICAGO, ILL. 


556 39th STREET @ UNION CITY, N.J., U.S.A 













Pua a 


Gardiner Rosin Core Solder is made by 
modern production methods that assure fast, uniform 
work . . . savings in both time and material. Yet it 
sells for less than even ordinary solders. 

Also made in Acid Core - specials in various 
alloys, —~. sizes and gauge 

EASTERN SALES OFFICES ‘AND WAREHOUSE: 
David M. Kasson & Co., 401 Broadway, New York 


49 


(Aa hile mes 
METAL CO. #7 


4818 So. Campbell Ave.. Chicago, Ill. 





Automatic 


TIMERS 


for every application 
KWIXSET Timers 
are rugged, simple, 
accurate, Convenient. 
Write for details and 
prices. 


The H. C. Thompson 
Clock Co. 


Bristol, Conn. 





SIGNAL KWIXSET 


PORTLAND-MONSON 
SLATE CO. 


Quarriers ot 
Monson Slate 


for Electrical 
mi Purposes, Natural 
ry Black, Oil Finish 


Quarries: 
Monson, Maine 


Office, Portland, Maine 


TROMBETTA SOLENOID CO. 


MILWAUKEE WISCONSIN 
U.S.A 


A.C. & D.C. SOLENOIDS 


Any voltage, any frequency—General purpose— 
15 sizes—'4, to 90 Ibs. High speed—11 ———s to 
35 Ibs. Long Stroke—11 sizes %4 to 35 | 


SOLENOIDS FOR D.C. ONLY 
Pulling Capacity %4—10,000 Ibs. 
A.C.—SOLENOID BRAKES—D.C. 

Disk and Shoe Brakes up to 2,500 ft-ibs. 


RECIPROMOTORS—SEMOTORS 
any capacity 
Special Equipment Our Specialty 


SHERMAN TERMINALS 


One of the most complete lines, in- 
cluding terminals for every purpose 
and at the lowest cost consistent with 
Sherman quality and workmanship. 
Our Engineering Department is 
available to solve your terminal 
problems. Write today for illus- 
trated trade bulletin No. 13; there 
is no obligation. 


H.B. SHERMAN 
| MFG.COMPANY 


BATTLE CREEK MICHIGAN 

















Granite City Steel Co Granite City, Ill. 
Newport Rolling Mill Co., Newport, Ky. 
Republic Stee Corp Cleveland, O. 

Ryerson & Son, Inc., Jos. T., Chicago, IIl. 


SHELLS, Screw Socket 


Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
B= 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
SILVER 

Sheet, Rod, Tube, Wire, Anodes. 

Baker & Co., Inc., 113 Astor, Newark, N. J. 

Handy & Harman, 82 Fulton, New York, N. Y. 

General Plate Ce Div. of Metals and Controls Corp., 
34 Forest, Attleboro, Mass 


SLATE 


Portland-Monson Slate Co., Portland, Me. 


SLEEVING, Saturated. See Tubing, Var- 
nished 

SLOT INSULATION. See Paper, Insulat- 
ing; also Cloth, Insulating. 

SLOTTING MACHINES AND TOOLS 

General Electric Co., Schenectady, N. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill 

SOCKETS, Lamp 

General Electric Co., Section Q-921 Appliance and 
Merchandise Dept., Bridgeport, Conn. 


SOLDER, Self-fluxing 


Gardiner Metal Cx 4818 S. Campbell Ave., Chicago IIl. 


SOLDER, Silver 

General Plate C¢ Div. of Metals 
34 Forest, Attleboro, Mass 

Handy & Harman, 82 Fulton, 
Fos,’’ ‘‘Easy-Flo.’’ 


and Controls Corp. 


New York, N. Y. ‘‘Sil- 


SOLDERING COMPOUNDS 


Stick, Paste, Flux, Salts, Fluid. 
Burnley Battery & Mfg. Co., North East, Pa. 
Gardiner Metal Co., 4818 S. Campbell Ave., Chicago, III. 
General Electri Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 
SOLDERING IRONS. See Irons, Solder- 
ing. 


SOLDERING POTS. See Pots and Ladles. 


SOLENOIDS 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
American Automatic 


Electric Sales Co., 1033 W. Van 
Buren, Chicago, Il 


Davis & Co., Inc., Dean W., 547 W. Fulton, Chicago, 
Ill. 

Electrical Coil Winding Co., 2731 Saunders, Camden, 
N. J 

General Electric Co., Schenectady, N. Y. 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, III. 

National Acme Co., 170 E. 131st St., Cleveland, O. 

Trombetta Solenoid Co., Milwaukee, Wis. 


SPEED INDICATORS. 
also Stroboscopes. 


See Tachometers; 


SPEED REDUCERS 

Alliance Mfg. Co., Dept. H., Alliance, Ohio. 
Barber-Colman Co., Rockford, Ill. 

Bodine Elec. Co., 2256 W. Ohio, Chicago, Ill. 
Crocker-Wheeler Elect. Mfg. Co., Ampere, N. J. 
Cullman Wheel Co., 1328 Altgeld, Chicago, Ill. 


Delco Products Div., General Motors Corp., Dayton, O. 
Dumore Co., Dept. 109-G, Racine, Wis. 

Electric Specialty Co., 213 South, Stamford, Conn. 
Fairbanks, Morse & Co., Dept. 25, 600 S. Michigan 


Ave., Chicago, Il. 
General Elec. Co., 
Hansen Mfg. Co., Princeton, Ind. 

Haydon Mfg. Co., Forestville, Conn. 
Holtzer-Cabot Elec. Co., 125 Amory, Boston, Mass. 
Janette Mfg. Co., 556 W. Monroe, Chicago, IIl. 
Kendrick & Davis Co., Lebanon, N. H. 

Leland Elec. Co., Dayton, O. 


Schenectady, N. Y. 


Master Elec. Co., Dayton, O. 
Signal Elec. Mfg. Co., Menominee, Mich 
Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Ill. 


Bloomfield, N. J. 
6400 Plymouth Ave., St 
& Mfg. Co., Dept. 


Star Elec. Motor Co., 

Wagner Elec. Corp., 

Westinghouse Elect 
burgh, Pa 


Louis, Mo. 
7-N, E. Pitts- 


SPEED REGULATORS. 
Motor. 


See Controllers, 


SPRINGS 
Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, Ill 
American Steel & Wire Co., Rockefeller Bidg., Cleve- 


land, O. (United States Steel Corp. Subsidiary.) 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Barnes-Gibson-Raymond, Div. of Associated Spring 
Corp., 6399 Miller Ave., Detroit, Mich. 

Dunbar Bros. Co., Bristol, Conn. 


Gibson Co., Wm. D., Div. 
1800 Clybourn Ave., Chicago, III. 

Hubbard Spring Co., M. D., 690 Central Ave., 
tiac, Mich. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Peck Spring Co., 12 Grove Ave., Plainville, Conn. 

Raymond Mfg Co., Div. of Associated Spring Corp., 
Corry, Pa. 


of Associated Spring Corp., 


Pon- 


SPROCKETS 
Cullman Wheel Co., 


1328 Altgeld, Chicago, IIl. 





STAMPINGS, Metal 


Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, II 
Aiuminum Goods Mfg. Co., Manitowoc, Wis. 
American Brass Co., Waterbury Brass Goods Branch, 


Waterbury, Conn. 
Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 


Dante Elec. Mfg. Co., Bantam, 
Grammes & Sons, Inc., L. F., 
Hubbard Spring Co., M. D., 
Mich. 

Hunter Pressed Steel Co., Lansdale, Pa 

Krueger & Hudepohl, 3rd & Vine, Cincinnati, O. 
Linden & Co., Inc., 891 Broad, Providence, R. I. 
— MacGuyer Co., 17 Virginia Ave., Providence, 


Conn 
393 Union, Allentown, Pa 
690 Central Ave., Pontiac, 


Quadriga Mfg. Co., 209 W. Grand Ave., Chicago, Ill 


Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn 


Shakeproof Lock 
Chicago, TIl. 
Sherman Mfg. Co., H. B., 
Wrought 
Wis. 


Washer Co., 2533 N. Keeler Ave., 
Battle Creek, Mich. 


Washer Mfg. Co., 2200 S. Bay, Milwaukee, 


STAMPINGS, Small Non-Metallic 

Brandywine Fibre Products Co., 1402 Walnut, 
ton, Del. 

Continental-Diamond Fibre Co., 

Formica Insulation Co., 
cinnati, O 

Franklin Fibre-Lamitex Corp., 
Del 

General Electric Co., 
field, Mass 

Quadriga Mfg. Co., 209 W. Grand Ave., Chicago, III. 

Richardson Co., Melrose Park (Chicago), Ill. 

Taylor Fibre Co., Norristown, Pa. 


Wilming- 


Newark, Del. 
4638 Spring Grove Ave., Cin- 
190 E. 12th, Wilmington, 


Section B-49, Plastics Dept., Pitts- 


Wrought Washer Mfg. Co., 2200 S. Bay, Milwaukee, 
Wis 

STARTERS, Motor. See Controllers, Mo- 
tor. 

STEEL BARS & SHAPES 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 

Ryerson & Son, Inc., Jos. T., Chicago, Ill. 

STEEL, Magnet 

Simonds Saw & Steel Co., Lockport, N. Y. 

STEEL SHAFTING, Screw Stock 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Ryerson & Son, Inc., Jos. T., Chicago, Ill. 

STEEL SHEETS. See Sheets, Steel. 

STEEL SHEETS, Enameling 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite City, Tl. 

Newport Rolling Mill Co., Newport, Ky. 

Republic Steel Corp., Cleveland, O. 

Ryerson & Son, Inc., Jos. T., Chicago, Il. 

STEEL, Stainless 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 


land, O. (United States Steel Corp. Subsidiary.) 
Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 
Driver Co., Wilbur B., Newark, N. J. 
Republic Steel Corp., Cleveland, O. 
Ryerson & Son, Inc., Jos. T., Chicago, Ill. 
Simonds Saw & Steel Co., Lockport, N. Y. 


STEEL, Strip 


American Nickeloid Co., 12 N. Second, Peru, Ill. (Pre- 
finished. ) 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. (Cold Rolled Spring.) 


Cold Metal Process Co., 2129 Wilson Ave., 
0. (Cold Rolled.) 

Granite City Steel Co., Granite City, Ill. 

Republic Steel Corp., Cleveland. « 

Ryerson & Son, Inc., Jos. T., Chicago, Il. 

Thomas Steel Co., Warren, O. (Electro Zinc, Copper, 
Nickel, Brass & Bronze Coated, also Bright Finish 
Uncoated.) ‘‘Thomastrip.’’ 


Youngstown, 


STRAIN RELIEFS, Cord 
General Electric Co., Section 
Merchandise Dept., Bridgeport, 


Q-921, 
Conn. 


Appliance and 


STRIPPERS, Wire 

Pyramid Products Co., 2224 S. State, Chicago, Ill. 
Smith Corp., F. A., Rochester, N. Y. 

Wire Stripper Co., 1727 Eastham Ave., E. Cleveland, O. 


STROBOSCOPES 

General Electric Co., Schenectady, N. Y. 

General Radio Co., 30 State, Cambridge, Mass. 
toc.”’ 


“*Strabo- 


SWITCHES, Fixture 
General Electric Co., Section 
Merchandise Dept., Bridgeport, 


Q-921, 
Conn. 


Appliance and 


SWITCHES, Heater 

General Electric Co., Section Q-921, 
Merchandise Dept., Bridgeport, Conn. 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 


Appliance and 


SWITCHES, Level and Float 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
General Elec. Co., Schenectady, N. Y. 


Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 

SWITCHES, Limit 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 


Allied Control Co., Inc., 227 Fulton, New York, N. Y. 


ELECTRICAL MANUFACTURING 


Porcelain 


made to your order! 






















POWER PLANT 


| A 
BUILT FOR YEARS OF SERVICE 





n- SCORES OF USES such as driving fans, movie projectors, and 


n, other light home appliances; powering toys, motion displays, : 
; switches and control systems—these and many other applications 
have proved the lasting dependability of the Alliance Model 
e, MS Motor, illustrated above. r 
5 The MS Motor is unidirectional, available for either clockwise Fr 
or counter-clockwise rotation. It may be wound for voltages 
_ from 24 to 250 at frequencies of 40, 50, or 60 cycles, with 
power outputs ranging from 1/250 to 1/800 H.P. consistent with ae 


duty cycle requirements. Finest materials and precision manu- 


facturing assure long life and freedom from breakdowns. Excep- No matter what shape or design 


" tionally low priced. Aer De 
& 
Write or wire for sample and complete information. raat Colonial TRAC heels Co. 
. . G ok a rT S — Akron, Ohio 
ALLIANCE MFG. CO., Dept. H, Alliance, Ohio tei ag 
ial Chicago, Illinois and London, England 





METAL STAMPING SERVICE 


" DRAWING e A little CERROMATRIX goes a 
- — STAMPING === long way in cutting die costs 


= 





FORMING For example: Ranco., Inc., Columbus, Ohio, using 

, 15¢ worth of CERROMATRIX, secured the punches 
™ ; ‘ ; ; ; re 

Zz Small Metal Parts in this progressive die for blanking .078" stain- 

a less steel, at a saving of 7 hours’ labor. Maybe 

rD., Cerromatrix can do as well or better for you. 


own, 


Ee Brass, ieee & Steel Y Send for booklet 
nish PATTON-MACGUYER COMPANY 


17 Virginia Avenue, Providence, R. I. 


Hi Roller Leaf Spring Actuator 
oxi MICRO SWITCH 


Makes and breaks circuits where roller 








rabo- is needed between cam and switch 
lever. Especially suited for exacting 
service in: 
Thickness Indicators 
and Break indicators 
Gauges 
Counters 
Winding Drums 
and Profile Machines 1. Operating pressure 5 ounces and move- 
Meters ment differential .030”’ or less. 
and to control motors, heaters and 
solenoids. 2. Overtravel oF Roller Actuator after the 





point of snap x"’. 


sedmeettan melita 3. Heater pee 1200 watts up to 600 volts 


Write for specifications, sample and A.C., also inductive loads, solenoids, and 
; Y. recommendations "covering specific Pp 5 hp. up to 460 volts A.C. CERRO DE PASCO COPPER CORFORATION 
itts applications. . Can be used in any position. . eee ee 


BRITISH ASSOCIATES: MINING & CHEMICAL PRODUCTS LTD., LONDON, ENGLAND 


ae MICRO SWITCH aE: CORPORATION CANADIAN REPRESENTATIVES: DOMINION MERCHANTS LTO., MONTREAL, QUEBEC 


| EAST SPRING STREET FREEPORT, ILL., U.S.A. 
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sarber-Colman Co., Rockford, Ill. 

General Elec. Co., Schenectady, N. Y. 

Hart Mfg. Co., Hartford, Conn. 

Micro Switch Corp., 1 E. Spring, Freeport, Il. 

National Acme Co., 170 E. 131st St., Cleveland, O 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


SWITCHES, Mercury 

Electric Swith Corp., 1411 Union, Columbus, Ind 

General Electric Vapor L amp Co., 887 Adams, Hoboken, 
N ‘‘Kon-nec-tor,’’ ‘‘Cooper Hewitt.’’ 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 

Mercoid Corp., 4201 Belmont Ave., Chicago, III. 

Powrex Switch Co., 196 Willow, Waltham, Mass. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


SWITCHES, Radio 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Il. 
Mallory & Co., Inc., P. R., Indianapolis, Ind. 

Ohmite Mfg. Co., 4804 W. Flournoy, Chicago, Ill. 


TRANSFORMERS 


Acme offers a Complete transformer engineering service and 
a production organization specializing in the manufacture of 
quality transformer products. Inquiries invited. Send specifi- 
cations and performance requirements. 


ACME 
ELECTRIC 


35 WATER STREET * CUBA, NEW YORK 





as 
WRAPPED 


SQUARE + ROUND 
RECTANGULAR 


Write for Samples and Prices 


PARAMOUNT PAPER TUBE CO. 
801 GLASGOW AVE., FORT WAYNE, IND. 















CARTRIDGE, 
STRIPS, RINGS, 
IMMERSION 


Standard types or engineered 
to YOUR needs 


1326 N, 23rd. ST. LOUIS, MO. 





EYELETS -Regular and Special 
WIRE—Pure zinc wire 
FUSE METAL—Pure zinc ac- 


curately rolled for fuse elements 


ZINC—Strip zinc for commercial 
uses 


THE PLATT BROS. & CO. 


Waterbury, Conn. 





SWITCHES, Remote Control 
Push Button, Toggle, Lever or Treadle. 

Allen-Bradley Co., 1309 S. First, Milwaukee, W 

Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, 
Pa. ‘‘Dunco.’’ 

General Electric Co., Dept. 6A-201, Schenectady, N. Y. 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 

Micro Switch Corp., 1 East Spring, Freeport, Ill. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


SWITCHES, Snap, Heavy Duty 
For Electric Range and Small Motor Control. 
Allied Control Co., Inc., 227 Fulton, New York, N. Y. 
General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 
Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 
Micro Switch Corp., 1 East Spring, Freeport, Ill. 


SWITCHES, Stepup 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, IIl. 


SWITCHES, Thermostatic 


Fenwal Incorporated, Ashland, Mass. 
SWITCHES, Time. See Timing Devices. 


SWITCHES, Vacuum 
General Elec. Co., Dept. 6-201, Schenectady, N. Y. 


TACHOMETERS 
Weston Elecl. Instrument Co., 582 Frelinghuysen Ave., 
Newark, N. J 


TAGS, Terminal, Wire & Cable 
National Band & Tag Co., Dept. 9-692, Newport, Ky 


TAPE, Cotton, Linen, Silk 

General Electric Co., Section Q-8194, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 


ie A 
Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


TAPE, Mica 

Continental-Diamond Fibre Co., Newark, Del. 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Il. 

_— Insulator Co., Dept. 31, 200 Varick, New York, 
is He 


TAPE, Rubber and Friction 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Il 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N.Y 


Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa 


TAPE, Scotch 
Minnesota Mining & Mfg. Co., 791 Forest Ave., St. 
Paul, Minnesota. 


TAPE, Varnished Fabric 

Acme Wire Co., New Haven, Conn 

grand & Co., Wm., 276 Fourth Ave., New York, N. Y. 
“*Turbo.”’ 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. 

“_— Co., Dept. 31, 200 Varick, New York, 


woe tinghous 
burgh, Pa 





& Mfg. Co., Dept. 7-N, E. Pitts- 


TERMINALS, Plain & Locking 
Shakeproof Lock Washer Co., 2533 N. Keeler Ave., 
Chicago, Ill 


TERMINALS & CONNECTORS 

American Brass Co., Waterbury Brass Goods Branch, 
Waterbury, Conn 

Dante Elee. Mfg. Co., Bantam, Conn 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, III. 

Jones, Howard B 2300 Wabansia Ave., Chicago, III. 
(Terminals and Terminal Plates.) 

Krueger & Hudepohl, 3rd & Vine, Cincinnati, O. 

——— Inc., 4252 Lincoln Ave., Chicago, III (For 
uses ) 

—— MacGuyer Co., 17 Virginia Ave., Providence, 
zt 


Rajah Co . Bloomfield. N. J. 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 

Thompson pommer & Co., 1642 W. Hubbard, Chicago, 
Til. 


TESTERS, Coil 
See also Instruments. 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J 


TESTING LABORATORIES 
Electrical Testing Laboratories, 79th & East End Ave., 
New York, N. Y. 


THERMOPILES 
The Eppley Laboratory, Inc., Newport, R. I. 


THERMOSTATIC METAL. See Metal, 


Thermostatic. 


THERMOSTATS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Barber-Colman Co., Rockford, II 

“= Inc., Struthers, 138 N. Juniper, Philadelphia, Pa. 
**Dunco.”’ 

Fenwal Incorporated, Ashland, Mass. 

General Electric Co., Schenectady, N. Y. 











Hart Mfg. Co., Hartfora, Conn. ‘‘Diamond H.’’ 

H. B. Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 

Mercoid Corp., 4201 Belmont Ave., Chicago, Ill. ‘*Pyro- 
therm,’’ ‘‘Sensatherm,”’’ ‘‘Vasaflame.’’ 

Micro Switch Corp., 1 East Spring, Freeport, Ill. 

Spencer Thermostat Co., 105 Forest, Attleboro, Mass. 
“*Klixon.’’ 

Supreme Elect. Products Corp., 105 Mt. Hope Ave., 
Rochester, N. Y. 


TIMING DEVICES 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Barber-Colman Co., Rockford, Il. 

Cramer Co., R. W., Centerbrook, Conn. 

Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, Pa. 
*“*‘Dunco.’’ 

Eagle Signal Corp., Moline, Ill. ‘‘Microflex,’’ ‘‘Poly- 
flex.’’ 

General Electric Co., Dept. 6A-201, Schenectady, N. Y. 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill. 

Hansen Mfg. Co., Princeton, Ind. 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’’ 

Potter & Brumfield Mfg. Co., Inc., Princeton, Ind. 

Thompson Clock Co., H. C., Bristol, Conn. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Walser Automatic Timer Co., Graybar Bidg., New York, 
c Y¥ 


N. Y¥. 
Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


TIN PLATE 
American Nickeloid Co., 12 Second, Peru, Ill. (Pre- 
finished. ) 


TOOLS AND JIGS 

Stein & Co., Wm. P., 424 St. Paul, Rochester, N. Y. 

Wrought Washer Mfg. Co., 2200 S. Bay, Milwaukee, 
Wis. 


TRANSFORMERS 
For built-in applications to electrically operated ma- 
chines, appliances and equipment. 
The Acme Electric & Mfg. Co., 35 Water, Cuba, N. Y. 
Dano Elec. Co., 93 Main, Winsted, Conn. 
Davis & Co., Inc., Dean W., 547 W. Fulton, Chicago, 


Til. 
Ferranti Electric, Inc., 30 Rockefeller Plaza, New York, 
ie 4 


General Electric Co., Ft. Wayne, Ind. 

General Radio Co., 30 State, Cambridge, Mass. 
“*Variac.”’ 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


TUBES, Paper 

Paramount Paper Tube Co., 801 Glasgow Ave., Fort 
Wayne, Ind. (Square, Rectangular, Round.) 

Precision Paper Tube Co., 2033 W. Charleston, Chicago, 
Ill. (Square, Rectangular, Round.) 


TUBING, Brass & Copper 

American Brass Co., Waterbury Conn. 

Dante Elec. Mfg. Co., Bantam, Conn. 

Iisco Copper Tube & Products, Inc., 5629 Madison Rd., 
Cincinnati, O. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


TUBING, Laminated Phenolic 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 

Continental-Diamond Fibre Co., Newark, Del. ‘‘Cellu- 
lak.’’ 

Formica Insulation Co., 4673 Spring Grove Ave., Cin- 
cinnati, O 

Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilming- 
ton, Del 

General Electric Co., Section B-49, Plastics Dept., 
Pittsfield, Mass. ‘“Textolite.’’ 

_ ’ eee Co., Dept. 31, 200 Varick, New York, 


National Vulcanized Fibre Co., Wilmington, Del. 
“*Phenolite.’”’ 

—— Co., Melrose Park (Chicago), Ill. ‘‘Insu- 
rok.’” 

Surprenant Electric Insulation Co., 84 Purchase S8t., 
Boston, Mass. 

Synthane Corp., Oaks, Pa. 

Taylor Fibre Co., Norristown, Pa. 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


TUBING, Monel & Nickel 
— Nickel Co., Inc., 67 Wall, New York, 


TUBING, Phosphor Bronze 


American Brass Co., Waterbury, Conn. 


TUBING, Vulcanized Fibre 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 

Continental-Diamond Fibre Co., Newark, Del. 

Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilming- 
ton, Del. 

National Vulcanized Fibre Co., Wilmington, Del. ‘‘Peer- 
less,”’ ‘*Vul-Cot.”’ 

Taylor Fibre Co., Norristown, Pa. 


TUBING, Varnished Fabric (Spaghetti) 

Brand & Co., Wm. 276 Fourth Ave., New York, N. Y. 
“‘Turbo.”’ 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, ITIl. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y. ‘‘Empire.’’ 


TUBULAR LAMPS. See Lamps, Minia- 
ture. 


TUNGSTEN 
Wire, Rods, Sheets, Special Shapes. 

Callite Products Div., Eisler Elec. Corp., 547 39th, 
Union City, N. J. ‘‘Kulgrid.’’ 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 


UNITS AND ELEMENTS, 
Heating 

General Electric Co., Dept. 6A-201. Schenectady, N. Y. 

Rockbestos Products Corp., 740 Nicoll, New Haven, 
Conn. ‘‘Rockbestos All-Asbestos.’’ 


Resistance 


ELECTRICAL MANUFACTURING 
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AUTOMATIC < ELECTRIC 


ja oe 


WILL DO THE JOB BETTER 


Better because of forty years of relay building 
experience. 

Better because ‘‘proving ground”’ tests supplement 
rigid inspections. 

= because you get a relay for your particular 
need. 


Write for 48 Page Catalog 


American Automatic Electric Sales Company 
1033 W. Van Buren St., Chicago 


WEST VIRGINIA PULP & PAPER COMPANY 


230 Park Avenue. New York.N.Y. 35 €.Wacker Drive. Chicago. Ill. 


BODINE has a 
Speed Reducer Motor 
that runs stnoothly/ 


BODINE offers over 1600 Standard 
yim tC) ee LD at 
TSAR CMETTER MTR TT nt ee 





SAVE MONEY ON CUSTOM-MADE SMALL 


PRECISION PARTS 
for Instruments, Cameras, Appliances etc. 


@ Our special department 
equipped with high-speed auto- 
matic machines especially de- 
signed for the purpose — is 
prepared to handle your quan- 
tity production requirements 
exactly to your specifications 
Send us blueprints or samples. 
Ask us to quote. 


Address: Custom Parts Dept. 


WALTHAM 


WATCH COMPANY 


Walthon Mex fl | “W.M. CHACE CO. 


1608 Beard Avenue - - + Detroit Mich. 
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Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa WAX AND COMPOUNDS Mich : S ; : 
Watlow Elec. Mfg. Co., 1326 N. z3rd, St. Louis, Mo Sealing and Filling; Impregnating; Saturating and American Steel & Wire Co., Rockefeller Bldg., Cleve- 
Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- Finishing; Chatterton’s Compound; Sealing Cement. land, O. (United States Steel Corp. Subsidiary.) _ 
burgh, Pa General Electric Co., Q-921, Appliance and Belden Mfg. Co., 4 33 WwW. Van Buren, Chicago, Il. 
Wiegand Co., Edwin L., 7530 Thomas Blvd., Pittsburgh, Merchandise Dept., Bridgeport, Conn. **Colo-Rubber,”’ “*Nitro.’” 
Pa. ‘‘Chromalox.’’ Mica Insulator Co., Dept 200 Varick, New York, Boston Insulated Wire & Cable Co., Dorchester, Mass. 
N. Y te Lo & a . : Chicago sates, a , 
Se Swi Ss General Cable Corp., 420 Lexington Ave., New ork, 
VACUUM SWITCHES. See Switches, N.Y 


Vacuum. 


WELDING EQUIPMENT 

VARNISH, Insulating General Electric Co., Schenectady, 
WHEELS, Blower and Fan 
Barber-Colman Co., Rockford, 
; 556 W. 

, Torrington, 


Acme Wire Co., New Haven, Conn 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd.. Chicago, Ill. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
nN. =. 


Janette Mfg 
Torrington Mfg. Co 





““Linolac.”’ ; WINDING MACHINES, Coil 


Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 


. > 
burgh, Pa. more, Ill 


Universal Winding Co., 


VOLUME CONTROLS, Radio. See Re- R. I. “Lee 
sistors, Radio. 


WASHERS, Felt 

Felters Co., Inc., 201 South, Boston, Mass. P 

Western Felt Works, 4029-4115 Ogden Ave., Chicago, 
Il 


WIRE, Bare 


Mich. 
Wrought Washer Mfg. Co., 2200 S. Bay, Milwaukee, - 


Wis. 


Ideal Commutator Dresser Co., 


sona,’’ ‘‘Duo-Matic.’ 


Aluminum Co. of America, 
American Wire Div., Electric Auto-Lite Co., Port Huron, 


American Steel & Wire Rockefeller Bidg., Cleve- 


General Electric Co., Section Y-8195, Appliance and 
N. Y Merchandise Dept., Bridgeport, Conn **Deltabeston.’’ 
— ; General Electric Co., Dept. 6-201, Schenectady, N. Y 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 
Rockbestos Products Corp., 740 Nicoll, New Haven, 


Conn “*Rockbestos All-Asbestos,’’ ‘“‘Rockbestos A. 
Monroe, Chicago, Ill. Vv. Cc” 
Conn. John A. Roebling’s Sons Co., Trenton, N. J. 
WIRE, Magnet 
1008 Park Ave., Syca- Acme Wire Co., New Haven, Conn ‘‘Enamelite,”’ 
Cottonite,’’ ‘*Silkenite,’’ ‘*Paperite,”’ **Celenite,’’ 
Box 1605, Providence, **Heatex : 
American Wire Div., Electric Auto-Lite Co., Port Huron, 
Mich “*Vega-Chromoxide.’’ 


American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 


2179 Gulf Bldg., Pittsburgh, Belden Mfg. Co., 4633 W. Van Buren, Chicago, Il. 


Cotenamel,’’ ‘‘Celenamel,’’ ‘‘Silkenamel.’”’ 

General Cable Corp., 420 Lexington Ave., New York, 
N. ¥ 

General Elec. Co., Section Y-8195, Appliance and Mer- 


land, O (United States Steel Corp. Subsidiary.) chandise Dept., Bridgeport, Conn **Deltabeston.’’ 
F Belden Mfg. Co., 4633 Buren, Chicago, IIl. General Electric Co., Schenectady, N. Y 
WASHERS, Lock and Spring General Cable Corp., 420 Lexington Ave., New York, Rockbestos Products Corp., 740 Nicoll, New Haven, 
American Nut & Bolt Fastener Co., Pittsburgh, Pa. a me Conn “*Rockbestos All-Asbestos.’’ 
Barnes Co., Wallace, Div. of Associated Spring Corp., John A. Roebling’s Sons Co., Trenton, N. J. John A. Roebling’s Sons Co., Trenton, N. J 
Bristol, Conn. Scovill Mfg. Co., 65 Mill, Waterbury, Conn. Winsted Division, Hudson Wire Co., Winsted, Conn. 


Beall Tool Co., East Alton, Il 
Butcher & Hart Mfg. Co., Toledo, O. 
Eaton Mfg. Co., Massillon, O 


Mich Union City, N 
National Lock Washer Co., Newark, N. J., and Mil- 
waukee, Wis 


Philadelphia Steel & Wire Corp., Germantown, Phila- Callite Products Division, 

delphia, Pa. Union City, N. J 
Positive Lock Washer Co., Newark, N. J General Cable Corp., 420 
Shakeproof Lock Washer Co., 2533 N. Keeler Ave., Chi- me ee 


cago, Ill 
Thompson-Bremer & Co., 1640 W. Hubbard, Chicago, 


WIRE, Copper Clad 


Hubbard Spring Co., M. D., 690 Central Ave., Pontiac, Callite Products —— Eisler Elec. Corp., 547 39th, 


WIRE, Copperweld 


WIRE, Resistance 

American Brass Co., Waterbury, Conn. 

Boston Insulated Wire & Cable Co., Dorchester, Mass 

Driver Co., Wilbur B., Newark, N. J ‘*Tophet,’’ 
“‘Cupron,”’ ‘‘Fecraloy,’’ ‘‘Hilo,’’ ‘‘Cobanic,’’ ‘*Radio- 


Eisler Elec. Corp., 547 39th, carb,’’ ‘‘Radioalloy.’’ 


Driver-Harris Co., Harrison, N. J. ‘‘Nichrome,’’ ‘‘Ad- 


Lexington Ave., New York, vance,’” ‘‘Hytemco,’’ ‘‘Nilvar,’’ ‘‘Magno,’’ ‘‘Comet,’’ 


““Gridnic,”’ **Radioohm,’’ 
“‘Lohm,”’ ‘‘Lucero.’’ 


“‘Ohmax,”’ *““Midohm,’’ 


Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 
Il WIRE FORMS — Ea Hoskins Mfg. Co., Detroit, Mich. ‘‘Chromel,”’ ‘‘Copel,” 
Washburn Co., Worcester, Mass Accurate Spring Mfg. Ce 7 W. Lake, Chicago, Ill *“‘Chromel-Alumel.’’ 
Wrought Washer Mfg. Co., 2200 S. Bay, Milwaukee, American Steel & Wire Rockefeller Bldg., Cleve- 
Wis land, O (United States Steel Corp. Subsidiary.) 


Barnes Co., Wallace, Div. 


WASHERS, Metallic Bristol, Conn 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn 

Federal Sales Co., 24 S. Jefferson, Chicago, IIl. 


Hubbard Spring Co., M. D., 690 Central Ave., Pontiac, Mich 

Mich Hunter Pressed Steel Co., 
Quadriga Mfg. Co., 209 W. Grand Ave., Chicago, Il. Raymond Mfg. Co., Div 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. Corry, Pa 





Wrought Washer Mfg. Co., 2200 S. Bay, Milwaukee, John A. Roebling’s Sons Co 


Wis. 


WASHERS, Non-Metallic. See Fibre, Vul- 
canized; also Plastics; also Ceramics. 


WIRE, Insulated 


CC 
(UA 
CC 





INSULATION 


Lavite is available in extruded tubes and rods—plain or 
threaded. Pressed in a diversity of sizes and shapes, machined 
to specifications. Our engineers and designers will cooperate 
with you on any insulation problem. Write today. 


D. M. STEWARD 
MFG. COMPANY 


Main Office & Works: Chattanooga, Tenn. 


New Yerk Cleveland New England 
145 Varick St. 13000 Athens Ave. 179 Melrose Avenue 
J. A. Tompkins Kirby Co. Needham, Mass. 


Los Angeles, 4116 Avalon Blvd. 


Chicago 
549 W. Randolph St. Electrical Manufacturers Supply Co. 





of Associated Spring Corp., 

Grammes & Sons, Inc., 
a 

Hubbard Spring Co., M. 690 Central Ave., Pontiac, 


Lansdale, Pa 
Associated Spring Corp., ZINC 


. Trenton, N. J 


(See also Cable, Heavy 
American Wire Div., Electric 


Cord, Flexible.) 
Auto-Lite Co., Port Huron, Platt Bros. & Co., Waterbury, Conn (Fuse Metal.) 


WIRE, Round Edge Fiat 
American Nickeloid Co., 12 N. Second, Peru, Ill. 
(Pre-finished Metals.) 


WIRE, Welding 
General Electric Co., Schenectady, N. Y. 


393 Union, Allentown, 


Sheet, Rod, Tube, Wire, Anodes. 

American Nickeloid Co., 12 N. Second, Peru, Ill 
(Pre-finished Metals.) 

New Jersey Zine Co., 160 Front, New York, N. Y. 
“‘Horse Head.’’ 


STURDIER - BETTER INSULATED - LOWER COST 


SQUARE... RECTANGULAR... 


FOR SMALL TRANSFORM. 
ERS .. REACTORS .. A. C. 
RELAYS .. SOLENOIDS... 
VIBRATORS. 


ROUND... 


FOR SOLENOIDS .. RE- 
LAYS .. SIGNALS . . BELLS 
. - BUZZERS. 


Write for Prices and Samples 


PRECISION PAPER TUBE COMPANY 


Manufactures Square, Rectangular, Round Tubes 


2035 W. CHARLESTON ST. CHICAGO, ILLINOIS 


Double Cup Washer 
Lugs 1015 Series 


K &H SOLDERLESS TE 


AND CONNECTORS FOR ALL PURPOSES 
» WRITE FOR CATALOG « 


KRUEGER & HUDEPOHL 
THIRD & VINE STS. CINCINNATI, OHIO 





ELECTRICAL MANUFACTURING 
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FOR ELECTRIC SWITCH 
PROBLEMS * 


Do the points corrode, pit or stick in 
the electric switches on your ma- 
chines or equipment? If they do, why 
not try STALEY metal Mercury 
Switches? Unbreakable, service-free. 
True mercury-to-mercury contact. 
Clip in like fuses, with no pig-tails to 
pull out or break off. Cheapest in 
the long run. Ask for catalog and 
prices. Electric Switch Corp., 1411 
Union Street, Columbus, Indiana. 


STALEY 


Metallic Mercury Switches 















You Get Better Quality at Lower Cost with these 


MIDGET RELAYS 


If your requirements call for small, low-price relays, P-B MIDGET 
RELAYS will do the job. You'll agree with many users that they 
are outstanding on construc- 
tion and performance. Write 
today for bulletins containing 
full details on P-B MIDGET 
RELAYS. 


POTTER & 
BRUMFIELD 


MFG. CO., INC. 


Princeton, Indiana 





Midget Relays. Semi-Sensi- 
tive Relays. Small Power 
Relays. Process Timers. Type MR-Double Pole (AC or DC) 
Special Timers. 2544" x 2%" x 1%” high. 





Cre eet 
MOTORS 


A Type for Every Need 


DEPENDABLE 110-volt Induction and 
Universal Motors (AC or DC), both en- 
cased and skeleton types, with or with- 
out built-in gear box that gives range 
of speeds and one or two drive shafts. 
Built to industrial standards. Thous- 
ands in use doing hundreds of different 
jobs. Remarkably low prices on one 
ora million. Also low voltage motors. 
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SpeedWay Manufacturing Co. 
1828 So. 52nd Ave., Cicero, Ill. WRITE FOR 
CIRCULAR 


MOTORIZED SPEED REDUCERS 


43 DIFFERENT SIZES—1/50 to 74 HP. 
From which to select the type of drive that exactly meets 


YOUR !INDIVIDUAL REQUIREMENTS. 


The diversity of the Janette line of motorized and 
motorless speed reducers enables us to supply a 
machine from 1/50 to 714 H.P. for almost any 
purpose. 

These reducers are designed, built, tested and guar- 
anteed as compact units by ONE ORGANIZA- 
TION. There is no divided responsibility for their 
successful operation. 

Complete simplified bulletins are available. May we 
send you a copy? 


Rotary Converters—Generators—Motors—Motor-Generators 


MENVOIM RM reriant 


556-558 West Monroe Street Chicago, Ill. U.S.A 


Give Your ‘Products 


NEW SALES APPEAL WITH 


7 Jewel 











LECTRICAL manufacturers are constantly finding new uses for 

Drake Dial or Jewel Pilot Light Assemblies. Used for signal 
purposes, or illumination, they add new utility 
and convenience . . . powerful new selling appeal 
to modern appliances, tools and machinery. As 
the world’s largest exclusive makers, standard 
units are offered in large variety. Or, special 
designs can be developed for practically every 
need. Send us your specifications or write for 
free catalog, today! 
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DRAKE MANUFACTURING CO. 





1713 WEST HUBBARD ST. CHICAGO, ILL. 
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WHY 
THESE RHEOSTATS 


LIVE LONGER 





WARD LEONARD 


ELECTRIC CONTROL DEVICES SINCE 1892 


No one “best feature” is enough to impart 
maximum life to a rheostat. Ward Leonard 
originated practically all the features that 
lengthen rheostat life. Ward Leonard 
Rheostats include them all, hence do live 
longer. 


Pressed steel plate gives rigidity. 


Sand blasted for perfect adhesion of steel 
and enamel. 


Heat transmitting vitreous enamel ground 
coat insulation. 


Enamel with same expansion characteristic 
as wire. 


Heat conductive but acid and moisture 
resistant cover coat vitreous enamel. 


Ward Leonard Plate Rheostats regular- 
ly made in 4", 6", 8", 13", 151%", and 
18" diameters. Bulletin 60 shows Ward 
Leonard Rheostats in single and multi- 
deck mountings, gives current ratings 
and prices. Send for a copy. 





WARD LEONARD ELECTRIC CO. 
34 South Street, Mount Vernon, N. Y. 


Please send me Bulletin No. 60 on Rheostats. 


Firm 


Address... . 


City . 
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Bodine has a 
SPEED REDUCER MOTOR 
to tit any machine! 


nied 


More than 1600 Standard Types 
from 1/2000 to 1/6 hp 


No other manufacturer can offer you so many standard 
fractional horsepower, speed reducer motors. Bodine 
built-in, speed reducer motors are available in shaded 
pole, series, synchronous, split phase, shunt, polyphase, 
capacitor, and governor types. They can be furnished 
with sleeve or ball bearings and with standard or special 
mountings. In addition, Bodine offers a complete line of 
fractional horsepower motors without speed reducers. 

“i Bodine motors are reli- 
able, smooth running, quiet, 
efficient, and long-lived. 
Investigate Bodine motors 

B. for your product. 


MAIL 
COUPON 
FOR 
BULLETIN 
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ENGINEERED FOR YOUR PRODUCT 








Make Sure the Plastic " 


INSUROK 


INSUROK, the precision plastic 
produced by Richardson, offers 
designer and engineer almost 
limitless opportunities to use 
plastics for a wide variety of 
parts or completely finished 
products. INSUROK makes pos- 
sible many manufacturing econ- 
omies. It gives to products im- 
proved structure, appearance 
and performance... adds extra 
value and sales appeal. 


Consult Richardson technicians 
about any plastics problem. No 
obligation, of course. 


The RICHARDSON COMPANY 


MELROSE PARK. CHICAGO) ILL 
NEW BRUNSWICK. N. J 


FOUNDED 1858 LOCKLAND. CINCINNATI) OHIO 


INDIANAPOLIS, IND 


DETROIT OFFICE 4-252 G M. BUILDING, PHONE MADISON 9386 


NEW YORK 


OFFICE 75 WEST STREET, PHONE WHITEHALL 4-4487 


ELECTRICAL 
In the Newport plants every ® ae 
known metallurgical and scientific yaa¥ 
safeguard is employed to assure 
unvarying high quality in New- 
port Electrical Sheets. Thus, in matching the precision 
control exercised in your own plant, Newport be- 
comes an integral unit of your manufacturing facilities. 
Users of Newport Electrical Sheets soon discover the 
profitable advantages of making Newport their sole 
source of supply, and enjoying the resultant econo- 
mies. We'll be glad to present all the facts. 


Newport Products: Hot Rolled Sheets @ Cold 
Rolled Sheets @ Newport Electrical Sheets @ 
GOHI Pure lron-Copper Alloy Sheets @ Globe 
Brand Galvanized Sheets @ GOHI Enameling 
lron Sheets @ KCB Copper Steel Sheets @ 
Newport Long Terne Sheets @ Newport_Gal- 
vannealed and DeLuxe Metal Sheets. 
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NEWPORT 
KENTUCKY 


Andrews Products in Carbon and Alloy Steel: Blooms @ Forging Billets @ 
Re-rolling Billets @ Slabs @ Universal Mill Plates @ Sheet Bars. 
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Another leader in their field, Crown Cork and Seal Co., manufac- 
turers of crown corks and bottling equipment, have found that it 
NPM ee et ee 
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each application add greatly to the economy, safety, compactness 
and convenience of their equipment. 

Ue ee ee 
TCT MM Mm ek a) 
really meet the exact individual requirements of YOUR job. 
THE MASTER ELECTRIC COMPANY ® DAYTON, OHIO 


TER MOTORS 


Cork and Seal engineers know that ver ee Motors engineered to fit | 
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There is no substitute 


Ec ree a aad 


for the genuine 
... that’s why we use only PARKER-hALON 


Say thousands of Production Managers who supervise 


4 Reasons Why 
YOU CAN DEPEND ON 
PARKER-KALON PRODUCTS 


Unexcelled Laboratory Facili - 


ties ... The Parker-Kalon Labora- 
tory which controls and maintains the 
high standard of quality for which 
Parker-Kalon Screws are so widely 
recognized, represents an investment of 
over $250,000. 


ria © = ide. 

Specialized Production 
Equipment cee (including the 
Parker-Kalon Hardening furnaces illus- 
trated) is required to produce Parker- 
Kalon Self-tapping Screws and to 
maintain their uniformly high quality. 
The Parker-Kalon plant is famed as 
the most up-to-the-minute plant in the 


industry, with a capacity of 8,000,000 
Screws per day. 


. =» ° . ° 

Free Engineering Service .. . 
To assist designers and production men 
in obtaining better fastenings at lower 
cost, Parker-Kalon Assembly Engineers 
are available throughout the country. 
Their services are free to users of Parker- 
Kalon Self-tapping Screws as well as to 
those who wish to investigate the time- 
and-labor-saving possibilities of these 


Available Everywhere . .. No 
matter where your plant is located there 


is a reputable supply house distributing 
Parker-Kalon Screws . . . assuring you 


of a dependable source of supply. 


in our production” 


manufacturing processes PERS) ELE Self-tapping Screws 


668 CAN'T afford to take the risk of using imitation screws that fail to 
“deliver the goods”. That’s why I'm sold 100% on the genuine article— 
Parker-Kalon. These screws are uniformly accurate. They are threaded 
full diameter to the head. Threads don’t strip nor do heads twist off. 
Parker-Kalon Screws go in easily, hold securely—that’s why we have no fear 
of production tie-ups.” 
This superior quality didn’t just happen. It is the result of experience gained over 
more than 25 years in developing and manufacturing Self-tapping Screws . . . of 
unsurpassed production equipment and processes . . . of laboratory facilities, with- 


out counterpart in the industry, for controlling and maintaining the high Parker- 
Kalon standards. 


That is why in more than 50,000 plants where Self-tapping Screws are used, the 
specifications call for the genuine Parker-Kalon. 


PARKER-KALON CORPORATION, Dept. E, 199 VARICK STREET, NEW YORK, N. Y. 


ryYPE “A” HEX CAP TYPE “U”’ 


* Available with Slotted Heads and Phillips Recessed Heads 


Sold Through Recognized Distributors Everywhere 


PARKER-KALON 
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